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BUFFALO BRAKE BEAM CO. presents— 





Truslock is the registered trade mark for Buffalo Brake Beam Company's new No. 18 hang. re 
type brake beam (A.A.R. Cert. #64) and is the only brake beam permitting the quick removal an 
replacement of worn brake heads right at the car. Buffalo Brake Beam Co., 140 Cedar St., New Yo 
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Left: The speed dial 
can be rotated in 
either direction. It is 
equipped with a built- 
in milling speed calcu- 
lator for determining 
the correct cutting 
speed and cutter rpm. 


Right: The feed dial can 
be rotated in either di- 
rection. Shown with its 
cover removed, the feed 
dial is provided with two 
sets of figures, one visi- 
ble when working at the 





Single lever at the front working position for 
toned af eo nadine, the selecting speeds and feeds throughout their 
ether vieible when work- complete range of 100 to 1 and 240 to 1 re- 
ing at the rear. \ spectively. Note “INCREASE” and “DECREASE” 
positions for rotating the speed and feed dials 
in either direction. This feature invites maxi- 
mum cutting efficiency. 













High Power and Dual Power Dial Type Milling Machines have 
labor-aiding power speed and feed change. Built in Nos. 3, 4, 
5 and 6 sizes; plain and vertical styles; Nos. 3, 4 and 5 sizes 
in universal style. Catalog M-1644 for High Power Dial Types; 


0 : SELECTS THE RIGHT 
SPEED AND FEED FOR THE JOB 


It's almost as easy to do as to talk about it. That’s why oper- 
ators really like the High Power and Dual Power Dial Types. 
They're big, rugged, take heavy cuts (up to 50 hp for the 
largest sizes), yet they're exceptionally convenient and easy 




















to run. This one Cincinnati feature of power speed and feed 
selection, at the front and rear working stations, goes a long 
way toward reducing milling costs. Efficient cutting becomes | 
a habit with the Dial Type operator because it's so easy to 
select the right combination of speeds and feeds. There are 
other features, too, of interest to both shopmen and manage- 
ment. You will find them outlined in two attractive catalogs: 
Nos. 3, 4, 5 and 6 High Power Dial Types, M-1644. Nos. 3, 4, 5 
and 6 Dual Power Dial Types, M-1647. 
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Modern Shop Tools and 


Visual Instruction in Their Use 


Design, manufacture and use of cutting tools on the Southern Pacific, 
particularly in wheel and axle work, are described in this paper 





Good housekeeping generally means good workmanship 


Prauor TO 1933 almost all cutting tools were made of 
carbon steel. Little high speed steel was used, except on 
highly specialized jobs, because of lack of facilities for 
proper heat treating and hardening. However, during the 
following ten-year period high speed steel gradually came 
into more general usage. 

In 1943, so as to be in a position to handle the high- 
speed tool steels, the Southern Pacific purchased and in- 
stalled at Sacramento general shops an atmospherically 
controlled electric heat-treating furnace. With this equip- 
ment it was possible to extend the use of high speed steel 
to machine cutting tools, reamers, milling cutters and 
many other applications. This resulted in sizable sav- 


* Abstract of a paper presented before the Pacific Railway Club, October 
19, 1950. 


t Assistant superintendent of motive power, Southern Pacific, Sacramento, Cal. 
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By F. E. Molloy; 


ings in tool inventories, maintenance and production 
labor costs. 

During World War II the amount of high-speed steel 
available declined sharply, and in order to conserve the 
supply the practice of tipping of cutting tools was begun. 
This proved to be so economical that it was almost uni- 
versally adopted as standard practice. For example, just 
prior to the time we started using locomotive tire steel, 
obtained from the stores department reclamation plant, 
for making tool shanks, milling arbors and other tool 
holders our consumption of high speed steel was approxi- 
mately 36,000 lb. per year. This has dropped to approxi- 
mately 16,000 lb., a 56 per cent decrease. 

Stellite and carbide steels were introduced during 1939. 
For several years following that date they were used 
principally for trial purposes and in comparison to high 
speed steels. Their application for production work was 
strictly limited. 

Since World War II, carbides and cobalt products have 
become quite popular as general cutting steels. Among 
the advantages of carbides over high speed steels are: 

1. Tool life, in terms of time between regrinds or re- 
processing, is increased considerably. For example, when 
boring and turning locomotive side rod bushings with 
high-speed steel tools it was necessary to regrind the 
tools two or three times in an eight-hour shift. When 
carbide tools are used the tool life between regrinds is 
approximately three eight-hour shifts. 

2. Carbide steels will easily cut through abrasives, 
such as are present on most sand castings, and hard spots . 
like those found on locomotive tires and steel wheels. - 

3. The ability of carbides to cut metal at much higher 
temperatures makes it possible to operate the machines at 
faster speeds, increasing their productivity and providing 
a higher rate of return on the investment in the machine. 

To obtain the benefits which carbide tools can pro- 
vide, the machines in which they are used must have 
ample horsepower and a wide range of speeds and feeds. 
Accepting this fact, it then may be necessary to rebuild 
and modernize some of the older machines. At Sacra- 
mento general shops our first step in the modernization 
program was to remove all line shafting and belting and 
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Left: Shaping machine cutting shelf on tool shanks to receive tool tips. Right: Method of applying high-speed tool tip to tool shank 





Checking wheel-seat diameters in carding sizes to be used 
for wheel boring 


apply individual drive mechanism to the various ma- 
chines. Obsolete machines were scrapped, and others 
were redesigned. In addition, we purchased a number 
of modern turret lathes, boring mills, milling machines, 
engine lathes and other equipment, enabling us to make 
wide use of carbide tools and increasing our production. 


Power and Tool Costs Reduced 


In addition to increased production, there are two 
items, frequently overlooked, which effect cost reductions 
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when machinery is modernized or new equipment pur- 
chased. These are power consumption and tool cost, in- 
cluding the cost of tool service life. A modern machine, 
having ample power to produce a constant torque over a 
wide range of speeds and feeds, may replace two or three 
older machines, each of which has a drive motor con- 
suming electric power. Our experience has been that in 
many instances cash savings in tool inventories and main- 
tenance, resulting from the purchase of new machines or 
modernization of existing shop machinery, are greater 
than the savings in direct labor. 

An important factor in obtaining maximum efficiency 
from cutting tools is the system used in manufacture and 
maintenance. At many shops on our system this is han- 
dled by a centralized tool department equipped with mod- 
ern tool grinding equipment, and all tools are ground to 
standard design by experienced operators. An additional 
function of the central tool department is a tool delivery 
service. A service wagon is used to deliver tools to the 
machines where they are to be used and to pick up worn 
tools and return them to the tool room for regrinding. 
We have also installed modern tool cribs to replace older 
tool storage spaces, and this has enabled us to further 
cut tool inventories and reduce overhead on tools and 
other supplies. It has been found that this method of 
handling tool processing and distribution results in ap- 
preciable savings. 

Tool service life is usually figured on the basis of the 
number of pieces of finished work obtained per regrind. 
Experience at Sacramento shops indicates longer tool 
service life can be realized if the operator hones the cut- 
ting edges during the period between regrinds. The hon- 
ing removes any soft metal which may build up on the 
cutting edge. This soft metal, if not removed from the 
tool edge, will become wedged between the work piece 
and the cutting edge and cause cratering and breaking 
down of the tool. The time required to hone the tool 
occasionally is negligible and the amount of work ob- 
tained from the tool before it must be returned to the 
tool department is increased considerably. Total tool life 
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can be extended by the practice ot removing the tool 
before a complete breakdown of the cutting edge takes 
place. When this practice is observed the regrinding time 
and the amount of metal removed from the tool will be 


reduced. 


Education of Personnel 


The first step in the training of mechanics is our ap- 
prentice program. During apprenticeship the prospective 
mechanic is thoroughly instructed in the fundamentals 
of his trade. With the constant developments being made 
in machines and machining methods it is necessary that 
the training and education be carried on continuously and 
for this reason we recently undertook a visual aid pro- 
gram, consisting of motion pictures of various shop oper- 
ations. 

Two pictures, made at Sacramento general shops, are 
entitled “Processing and Use of Machine Tools” and 
“Machine Cutting Tools—Their Selection and Applica- 
tion.” 

The first picture covers the manufacture of machine 
tools and their application in the machining of car axles 
and wheels. The various steps in the manufacture are 
shown, from drafting room to blacksmith shop where the 
shanks are forged and high-speed steel or carbide tips 
are applied, and to the tool room where they are ground 
and tested. Following this, the necessary operations in 
preparing axles and wheels for mounting are shown, in- 
cluding proper use and care of the tools and machines, 
machine speeds and feeds, etc. 

The second picture deals with tool design and main- 
tenance, selection of the proper tool for a given job, and 
selection of the correct machine speeds and feeds for the 
job using the selected tool. The results of improper 
grinding of tools and of poor selection and application 
on both the tool and the work are shown. 

The pictures have been shown to supervisors and 
mechanics at various shops on our system and have also 
been shown to personnel of other railroads, and were 
shown at the Locomotive Maintenance Officers’ Associa- 





tion convention held at Chicago last September. The re- 
ception indicates that there is a definite need for this 
type of visual aid training. We hope, in the future, to 
make additional visual aid pictures of other phases of 
shop practice for the education of our employees. 


Cutting Tool Manufacture 


Tool design is the foundation for proper cutting tools. 
Competent draftsmen with necessary experience, in con- 
junction with tool room personnel, design our tools. All 
plans are standardized and are placed in our standard 
tool folio. Tools are ordered by tool folio plan numbers 
and those manufactured at Sacramento are distributed 
over the system. 

When a new tool is to be manufactured, the first step 





Equipment for the Magnaglo testing of axles 


Left: The radius check gage in use. Right: Dial micrometer used for checking wheel seat diameter 
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Sizing of Davis boring-bar tools for finish boring 


is the forming of the shank. This is made from locomo- 
tive tire steel, which is reclaimed by the stores depart- 
ment. The steel is heated to 2,250 deg. F. and re-formed 
into a rough tool shank by a 1,200-lb. steam hammer. 
The shank is then measured and cut on an anvil to the 
proper length. 

From the toolsmiths the shank goes to the toolmakers, 
where a shaping machine is used to form a shelf on the 
cutting end for the high speed or carbide steel tip. When 
applying a high speed steel tip, flux is placed on the shelf 
of the shank, the tip is carefully positioned and more flux 
is applied to assure a uniform weld. The shank and tip 
are placed in the number one—pre-heat oven and heated 
to 1,550 deg. F. They are next moved to the second oven 
where they are heated to 2,375 deg. F., which is required 
to fuse the metals to form a satisfactory weld. From the 
high heat oven the metals are taken to the tipping press, 
where the tool tip is carefully pressed to the tool shank 
shelf. The final operation is to place the tool in an oil 
tempering bath, and after cooling git iis moved to the tool 
‘shop for finishing. 
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Method of matching Davis 
boring-bar tools for correct 
length 


When brazing a carbide steel tip to a tool shank, flux 
is first applied to the shank and tip together with silver 
solder, the brazing medium, and the tip is then positioned. 
A torch is adjusted to produce a non-oxidizing flame and 
is applied to the bottom of the shank with continuous 
motion. The flame is also applied to the sides and some 
on the top. When the silver solder melts, the flame is 
removed and the tip is held firmly in place until the 
braze sets and cools. 


Correct Grinding Highly Important 


In the tool shop, where the final grinding of tool tips 
is performed, it is of the utmost importance that tool 
folio plans be understood and adhered to, as the tools 
must be precise to meet the rigid duty imposed upon 
them. The tool radii and cutting angles must be correct. 

Carbide tools are ground to shape on a carbide tool 
grinding machine. Carborundum or crystalon grinding 
wheels for rough grinding a wheel of sixty grit and for 
finish grinding a wheel of one hundred grit, are used. 
These specially selected wheels are very soft to avoid 
setting up heat fractures. 

Davis boring bar tools are put through two grinding 
machines, the first for grinding the cutting edges, and 
the second for grinding the chip breaker. These tools are 
ground anad matched in pairs. The size must be exact and 
the dimension from base to cutting edge is carefully 
checked with a dial indicator gauge. 

All tools manufactured at Sacramento must be tested 
for Brinnell hardness as specified on the tool folio plan. 
Finished tools are numbered and lettered for identifica- 
tion of tool and machine on which they are to be used, 
and are distributed through the shops with the tool 
service wagon. 


Machining Car Axles 


Worn wheel and axle assemblies are shipped to Sacra- 
mento shops for replacement. Wheels are demounted and 
scrapped and axles, after being inspected and classified, 
are sandblasted to remove grease, dirt, paint and scale 
accumulated in service and are returned to the shop. 

The first step in processing an axle is re-centering. The 
operator carefully fits a reamer attachment over the 
journal in a position to locate and bore an accurate center. 
The axle is then placed on the main axle rack. 


APRIL, 1951 
















From the rack the axle is removed to the axle lathe 
by a special type lifting-arm which supports it in balance 
while it is being placed between the lathe centers. The 
machinist hones any feather edges left on the tool before 
positioning it in the four-way block. The tool is set with 
the cutting edge 10 in. above the axle center line. The 
machine controls are then set for correct speed and 
feed. The carbide cutting tools operate efficiently at a 
cutting speed of 200 surface f.p.m., and when machining 
a 7-in. diameter wheel seat the correct speed is 100 r.p.m. 
with 14o-in. feed. 

A light cut is first made on the collar end of the 
journal, and only enough metal is removed to clean up 
the out-of-roundness. The tool is moved slowly toward 
the collar, with the machine operating at normal speed. 
The machine is then reduced to a jogging speed in order 
to produce a highly polished surface on the collar fillet. 
The jogging speed is also used when machining the 3/-in. 
fillet on the dust guard end of the journal. The final 
finish of the journal area, produced by a burnishing 
lathe, matches the polished radii at either end of the 
journal. 

Wheel seats are turned to one of four standard sizes 
ranging from 44 in. to 4 in. under the new wheel seat 
diameter. This is done to reduce re-setting of wheel 
boring tools. 

All fillets are carefully checked with a fillet gauge and 
a dial micrometer is used to check the wheel seat size. 

The final step is a Magnaflux or Magnaglo test to 
determine whether the axle has any internal fissures or 
surface fractures. The axle is then returned to the axle 
rack, where the lead machinist measures the wheel seats, 
marks the sizes on the axle and makes a record for 
distribution to the boring mill operators. 

Chilled iron wheels, which are manufactured in the 
foundry at Sacramento, are placed in the boring mill 
using a modern electrically operated hoist and are cen- 
tralized in the machine with an automatic chucking 
device. 

The carbide tools used for the roughing cut are set to 
a diameter approximately .050 in. smaller than the 
finished size. They are perfectly matched to produce a 
straight and round bore. The middle bar tools are set, 
making proper allowance for pressure fit, from the list 
of sizes furnished the operator by the lead machinist. 
Above these finishing tools is the single fillet tool used 
to form a radius on the edge of the wheel bore, which 
enables the wheel to properly position itself when being 
press mounted on the axle. 

The machine is operated at speed of 95 r.p.m. for the 
roughing cut, using a feed of 101% in. per min. For the 
finishing cut the same speed is used, but feed is increased 
to 1434 in. per min. 

The finished wheel is then removed from the boring 
mill and moved to the mounting press. 


Mounting Cast and Steel Wheels 


The hydraulic mounting press is located at the out- 
bound end of the wheel shop, in direct line with out-bound 
wheel storage or shipping tracks. The press is equipped 
with a gauge, which should register between 45 and 70 
tons when cast iron wheels are being mounted. The pres- 
sure is also recorded on a paper tape with other identi. 
fying data. 

After the wheels are mounted on the axles, final 
approval of the assembly must be given by the inspector. 
Following this approval, paint is applied to the highly 
finished journals to provide protection from the elements 
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Honing tool to remove all feather edges after grinding for 
longer tool life 





Check gage for use when grinding axle-cutting tools 


during shipment and until the wheel assemblies are ap- 
plied under cars. The entire journal surface as well as 
the axle end is painted. 

The final operation is loading the wheel assemblies on 
special wheel cars for distribution to various points on 
the system. 
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Our First Diesel 


Tue fact that most railroads were rapidly changing 
from steam to diesel power was not unknown to the 
employees and management of our small northern rail- 
road. However, we all felt, “it can’t happen here.” 

We couldn’t visualize anything except a chugging steam 
engine hauling a string of freight cars through the foot- 
hills and past the lakes and streams of this wilderness 
country. However, rising costs of steam maintainance 
plus the ever-increasing difficulty of getting parts for the 
rapidly disappearing iron horse exerted pressure on a 
road needing new power—this little road certainly needed 
some new power. 

One day about a year ago, a group of influential look- 
ing men walked through our shop and into the office. 
Then the rumors started. Fire cleaners, hostlers, boiler- 
makers or blacksmiths all could give you the lowdown— 
those guys were diesel men. Strangely enough they were 
right and “those guys,” spent the next few days making 
a survey of our diesel requirements right down to the last 
oil filter and brake shoe. 


Mechanical department employees are but little inter- 
ested in the kind or type of locomotives used by their 
employer. Whether it is steam or diesel matters but little, 
it has to be maintained and that is their job. On small 
railroads the picture changes, the railroad is in the 
workers blood. In a small town everyone knows everyone 
else‘s business and the railroad is a way of life to them. 
On a short line road serving a farming community most 
of the help comes right out of school. Their fathers before 
them were railroaders and if the road continues to run 
their sons and grandsons will probably be railroaders too. 
To these men diesel power could be catastrophic. One of 
the major economies of diesel power is maintainance cost 
and that means less man power. 


Some months after the visit of the diesel men it became 
obvious that something was in the wind and what had 
heretofore been a mere topic of conversation now became 
a sharp tool to deepen the grooves in many foreheads. 
Everyone took his seat on the anxious bench and pro- 
ceeded to wonder how secure his job was. 

Some of the non-believers pooh-poohed the idea saying, 
“where would a railroad that can’t pay standard wages get 
the money to buy diesels.” How wrong they were was 
soon to be demonstrated for one morning when the men 
came to work there was a new shiny 1,600-hp. road 
switcher straddling a pit as comfortably as if it had been 
there for years. One sure way of drawing a wide eyed 
and curious crowd is to move a diesel into a steam shop. 
This one was no exception. By the time the starting whis- 
tle blew the men were standng six deep all around it and 
the foremen had a tough time to get them to work. Even 
then, work was done between peeks at the sleek monster 
on No, 2 pit. 


Soon a group of service men appeared in work clothes 
and the initial servicing of a diesel demonstrator began. 
I won’t bore you with all the details of inspecting traction 
motors and suspension bearings and all of the myriad of 
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major and minor operations needed to ready a locomotive 
for service. Enough to say, by nightfall we had gone 
through our indoctrination period in diesel inspection and 
repair and the unit was ready for service. 

The next morning our first diesel was ready to make 
a test run with a full tonnage train to our northern 
terminal, there to couple on to the other side of this freight 
job and back again. This run takes about 24 hours. 
When the train pulled out of town the diesel cab was so 
crowded with men that it looked like a rush-hour 
street car. 

The ensuing days found the unit performing as a good 
diesel should, covering the road in good time with full 
tonnage trains against adverse weather conditions with a 
minimum of fuel consumption. With the exception of 
adding lube oil, changing an occasional brake shoe and 
adjusting the sanders we had little to do with the unit 
mechanically. In fact, we in the shop marveled at the 
small amount of repair work needed to keep this type of 
locomotive in service. However, this myth about no work 
on a diesel was soon to explode around our heads like a 
miniature atom bomb, because when the unit returned 
from the northern run it was discovered that one of the 
motor suspension bearings was running hot. The unit was 
immediately brought into the shop where a more thorough 
inspection could be made. This inspection verified our 
deepest fears, the bearing was completely ruined. 

e turned to the service man who was with us at the 
time and asked, “What do we do now?” We sure were 
babes in the wood when it came to repairing this outfit. 
He replied that there was nothing to do but remove the 
traction motor and wheels and replace it with a new 
assembly. By this time it was four o’clock in the after- 
noon and he had to hurry to the office to call his boss and 
make arrangements for a new assembly to be shipped to 
our shop. After a lengthy telephone conversation he ap- 
peared with the information that there would be a new 
outfit shipped by truck to arrive at the shop at four a.m. 
the next day. “And now,” he said, “all we have to do is 
take the old one out.” He might just as well have told us 
to push the Queen Mary away from its dock with a hand 
full of broom straws. I suppose the poor fellow thought 
ti himself, “what a dumb bunch of so-called mechanics.” 
I don’t know that we ever exonerated ourselves but we 
certainly worked hard enough trying. 

This lad knew what had to be done, but how it was to 
be done in a shop with no diesel facilities was something 
entirely different. We knew, naturally, that it had to be 
over a drop pit so we moved the engine over our standard 
pit for removing one pair of steam locomotive drivers. 
Common sense told us it had to be jacked and blocked so 
we did that. Now the actual removal of the traction motor 
unit began. We had disconnected the power cables and 
the brake rigging and put some small horseshoes in the 
spring next to hold the tension on the springs of the nose 
suspension. Next, we jacked and blocked the equalizers 
and removed the spring nest. Our pit is equipped with 
the usual hydraulic jack with the standard cap on the top 


APRIL, 1951 








SS EEE aE 





of the ram made to accommodate a locomotive driving 
axle. 

If you ever care to see a useless piece of apparatus, 
gaze up at the bottom of a traction motor and then at a 
standard pit jack and try to find a place to jack against 
solid and secure enough to drop a six-ton assembly the 
three feet needed to get it out from under a diesel. I never 
felt so utterly defeated. After much looking and sifting 
out of ideas we placed a 30-in. length of 80-lb. rail under 
the heads of the suspension bearing cap bolts and with the 
rail hitting on the top of the ram cap we took a little 
strain on the assembly. Luckily it held and raised the 
truck sufficiently to block the equalizers and hold them 
in position. Everything was ready now with the excep- 
tion of removing the safety straps or binders, as we 
insisted on calling them. 

This done, the actual lowering was about to begin. We 
all got into the clear and, operating the jack with a lever 
long enough to give us sort of a remote control, we let it 
down a few inches. Far enough to discover that we had 
still another condition to combat, namely, the overhang 
of the motor fingers over the truck frame. In other words 
we found that the motor could not come straight down, 
the back end would have to be raised and then the entire 
assembly dropped at an acute angle. This required more 
study with the final solution being to crib up in under the 
back side of the traction motor and with a 35-ton journal 
jack raise the rear of the motor about four inches. We 
had the assembly in the proper position to lower but now 
instead of one jack to manipulate there were two. Holding 
our breath while this heavy and awkward unit teetered 
precariously on its improvised support we let it down 
about three inches. We had to block and crib our stub- 
born baby and reset the jacks so we could lower it a few 
inches more. This went on for hours and at 3 a.m. it was 
down far enough to clear the pedestals. 

To slide this mass of steel and copper out from under 
the locomotive was our next problem. Again we carried 
blocking until the entire drop pit was a giant crib and 
our backs were numb with lugging heavy wooden timbers 
through a dimly lighted shop where we continually 
barked our shins against outcropping pipes, bars and 
parts of locomotives. A snatch block was anchored in one 
end of the pit and a cable stretched from the overhead 
crane through the sheave and one end fastened to the 
motor. We gave the craneman a lift signal and slowly the 
motor skidded out from under the locomotive. Soon it 
was exposed enough to fasten the crane into the lifting 
eyes on the motor, then it was a short job to set it out on 
the floor, finally safe and secure. It was now 4 a.m. and 
we were a tired and greasy bunch of men but satisfied 
that we had accomplished a job that 12 hours previous 
had seemed utterly impossible. 

Installing a new assembly was mere child’s play for 
now we were acquainted with our problem and could go 
about it in a business-like manner. 

The new parts came separately and had to be assembled. 
While this was being done we made a cradle out of some 
6-in. by 10-in. oak timbers long enough to reach under 
the locomotive with a foot or so of the cradle exposed on 
each side of the running board. This was wide enough to 
accommodate the traction motor assembly safely. The 
cradle was dropped into the pit by the shop crane and 
placed on several 3-in. pipe rollers, in the center of 
which we placed two short pieces of 80-lb. rail about 2 ft. 
apart. On the back end of these we secured a 4-in. block 
of hard wood to establish an angle so that additional 
jacking once the unit was up in place would not be nec- 
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essary. The new motor and wheels were dropped down 
onto the cradle with the back side of the motor on the 
block. A spreader with suitable cables was dropped down 
alongside the locomotive and fastened to the cradle taking 
care to have lift enough to raise the unit up into the jaws. 
When all was in readiness we gave the craneman the high 
sign and in a matter of minutes the assembly was in place. 
The safety straps were applied, the cradle removed and 
it was a brief chore to raise the unit and replace the rails. 
Connecting the power cable and replacing the brake rig- 
ging was a short job and our first diesel was again ready 
for service. 

We had replaced an assembly in about three hours that 
had taken us twelve to remove. Believe me we won’t take 
so long or work so hard next time. 


Increasing Life of 
Driving Box Liners 


The Battle Creek, Mich., shops of the Grand Trunk West- 
ern has increased the life of driving box shoe and wedge 
face liners by facing the back of the liner. The facing 
lengthens liner life by reducing the tendency for the 
liners to work loose. 

The shoe and wedge cast brass liners, for application to 
the faces of boxes, are faced on a boring mill equipped 
with a special holding fixture that is readily applied or 
removed. Two clamps and four set screws secure the 
liner in place, with the setup time taking about a minute. 
One clamp is removed and the liner slipped under the 
second clamp, which is tightened. The second clamp is 
then slipped over the liner and tightened in place. Both 
clamps have a nut and long bolt which slides in a slot 
at the end of the holding fixture, and are tapered to mate 
with the taper of the liner. The four set screws take up 
side play. 

The holding fixture is fastened to a second holding fix- 
ture; the latter is permanently mounted on the boring mill 
for machining hub face liners. The backs of these liners 
are also faced to increase the wear life. 





Holding fixture for facing the back of driving box liners— 

The liner slips under the clamp at the far end, after which 

the clamp lying on the table is placed over the near end of 
the liner—The small set screws take up side play 
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This installment of a discussion of requirements for 
maintenance facilities for diesel locomotives deals 
with the conversion of shops and enginehouses 


Facilities for 


Diesel Repairs 
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By R. H. Herman* 


Small Maintenance Shop 


The smallest facility would be one required for pe- 
riodic maintenance of one or more Diesel switcher lo- 
comotives in a yard, terminal area or on a branch line. 
It is not practical to provide elaborate facilities for only 
a few locomotives and all heavy work would be per- 
formed at another shop or equipment returned to the 
manufacturer or a service shop for attention. 

It is common practice to partition off two or more 
stalls in an enginehouse from the steam locomotive sec- 
tion for Diesel maintenance work. Yard switchers are 
normally brought into the shop once a month for I. C. C. 
inspection, requiring approximately eight hours, at which 
time progressive maintenance work is performed. Daily 
inspections can usually be made on an outside track be- 
tween shifts. Road switchers are usually operated and 
maintained on a mileage or time schedule and may be 
brought once a week or oftener for maintenance. 

The conventional depressed floor and platform ar- 
rangement in such a small shop is not economically 
justified for a few locomotives, however, stationary or 
movable platforms at running board level are very de- 
sirable. Machinery and equipment is limited and gener- 
ally comprises only a small drill press, emery grinder, 
high voltage test set, valve seat and face grinders, equip- 
ment for filter and parts cleaning, test meters, gauges, 
wrenches and hand tools. 

Fuel oil storage, pumping and disbursing and sand- 
ing facilities are essential. Lubricating oil for change 
or makeup can be supplied from drums and water from 
existing services. Sand may be obtained from the spout 
or connection at an existing steam locomotive coal chute. 

It is generally necessary that some means be pro- 
vided for changing wheels or traction motors since con- 
siderable service time would be lost and expense in- 
volved in moving the switcher locomotive to another 
shop for such work. New drop table facilities are not 
economically justified for a few wheel changes a year, 
however, if a steam locomotive drop table is available 
it can be used to good advantage. It is possible to 
change wheels using pneumatic jacks to raise the cab, 
blocking and alternately lifting one end and then the 
other until truck can be released. After the truck is 
removed an existing hoist, crane or even a wrecking 
derrick can be used to raise the truck and release a 
pair of wheels. This method is slow and costly and only 
justified where a few pair of wheels must be changed. 


Branch Line Maintenance Shop 


A slightly larger progressive maintenance shop would 
be required to handle periodic inspection and mainte- 
nance work on six or more Diesel road switchers oper- 
ating in branch line service. In a shop of this type it is 
probable that depressed floors and platforms would not 
be justified since satisfactory work can be performed 
from movable platforms at running board level. 

A satisfactory arrangement can be installed in a 
roundhouse or preferably in a rectangular building, if 
available for conversion. At least one inspection pit 
should be provided inside the building long enough for 
a Diesel locomotive unit, together with space for office, 
wash and locker rooms, toilets, storehouse and work 
space for filters and parts. Motor driven exhaust ven- 
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tilators or equivalent means for removing fumes from 
the building are a necessity. 

Since a number of wheel changes will be required 
each month, some means should be available for this 
purpose. A transfer table or drop table for either single 
pair of wheels or truck is very satisfactory but rela- 
tively costly. For such an application, four 35- or 50- 
ton electrically-operated portable jacks are a satisfactory 
substitute at a lower initial cost. The four jacks are 
operated in unison to raise the locomotive cab and the 
truck is rolled out endwise. An existing hoist or crane 
of 5-tons or greater capacity, or a new crane, can then 
be used to remove wheels and motor from the truck. 

The crane would also be available for loading and 
unloading wheels, motors and other heavy parts and, 
if of 10-ton or greater capacity, it can be used to lift 
out a Diesel engine after it has been stripped down to 
within the capacity of the crane. Normally it should not 
be necessary to remove the engine or do heavy repairs 
at such a relatively small shop. 

The facilities outside the building should include fuel 
oil storage, pumping and disbursing systems, sanding 
arrangement and a wash track. If the locomotives arrive 
in the shop area at frequent intervals for turnaround 
inspection an outside inspection pit is a very desirable 
feature. 

As the number of locomotives to be maintained at a 
given shop approach 30 or more, depressed floors and 
platforms are justified from the standpoint of ease and 
economy in maintenance. A greater amount of floor 
space is required for parts reconditioning work, filter 
cleaning, wheel and motor storage, storehouse, wash and 
locker rooms as well as space for overhaul of batteries, 
radiator cooler cores, and even Diesel engines. 

A wide variety of shops for this purpose have been 
built and placed in operation by Diesel railroads ranging 
from complete new shop facilities of the conventional 
rectangular design to inspection pit tracks in a steam 
locomotive erecting shop, machine shop or even in a 
roundhouse. In the early days of Diesel operation, 
planning was principally on. the basis of new shop facil- 
ities of rectangular design with depressed floors, plat- 
forms and servicing facilities. This procedure was 
usually necessary at that time because of the need for 
existing facilities to handle steam locomotive work. More 
and more Diesel-electric locomotives are being purchased 
and it is not difficult to foresee the day when divisions 
or railroads will be completely Dieselized. Heavy repair 
shops, roundhouses and numerous shop buildings will 
not be needed in the future for steam locomotive work, 
and if not utilized for other purposes must be retired 
and dismantled. 

There is a most important question of economics in- 
volved and it is obvious that railroad managements can- 
not afford to make the large expenditures required for 
completely new buildings for Diesel maintenance work 
and ultimately to retire practically all the structures for- 
merly used for steam locomotives. It is possible to pro- 
vide satisfactory and efficient maintenance ‘facilities in an 
existing building or even a roundhouse at a cost only one- 
third the cost of a complete new shop. 

It is essential that full consideration be given to the 
conversion or alteration of existing buildings before a 
decision is made to construct a completely new shop. 


New or Converted Maintenance Shops 


Progressive maintenance shops, either new or con- 
verted are usually provided with one or more full length 
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pressed floors and platforms. A drop table is installed, 
either for single pair of wheels or complete truck with 
a release track and work area for wheels, motors and 
trucks. The parts reconditioning room, filter cleaning 
room, offices and storehouse are usually placed at the end 
of the stub tracks. It is desirable to have these areas on 
the platform level, utilizing the area underneath for addi- 
tional storage, battery overhaul or wash and locker 
rooms. Such an arrangement has proved very satis- 
factory as a basic design and a large number of shops 
have been constructed on this pattern. 


An overhead traveling crane is usually provided, span- 
ning one service and the wheel release track and travel- 
ing the length of the building or operating crosswise 
over the drop pit and covering portions of the wheel 
release and service tracks. If traction motors and wheels 
represent the heaviest equipment to be handled, a 5-ton 
crane is adequate. Normally a 744-ton crane can be 
installed at slightly greater cost to handle main gen- 
erators, steam heat generators and other heavy parts 
into and out of the locomotive. If Diesel engines are to 
be removed and overhauled a crane of 30-ton capacity, 
with 5- to 10-ton auxiliary hoist, is essential. 

A shop of any appreciable size should be equipped 
with pipe systems for disbursing both lubricating oil 
and treated water for engine cooling system direct to 
the locomotive by hose, eliminating costly barrel han- 
dling. The lube oil system should include storage tanks 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


Interior of a modern three-level diesel servicing and repair shop 







for lube oil, pumps and piping to convenient points on 
the platform as well as a similar arrangement to remove 
and return used lube oil from the engine to a dirty 
lube oil storage tank. 


The high cost of water treatment in Diesel engine cool- 
ing systems makes it desirable to salvage and reuse the 
engine cooling water, when necessary to remove it for 
engine work. Two pipe systems are provided, with pumps 
and storage tanks, one to distribute the water to suitable 
locations on the platforms and the other for return of 
water drained from the cooling system. 


The ventilation of the shop building is very important 
for the removal of fumés. Early Diesel shops were pro- 
vided with jacks or hoods to remove fumes but it is now 
general practice to use motor driven exhaust ventilators, 
with chain or motor operated dampers, for this purpose. 


Converted Boiler Shop 


There are numerous variations of this arrangement 
where existing buildings were converted for progressive 
maintenance work, all of which form efficient arrange- 
ments. In one case two inspection pits were installed in 
a boiler shop, adjacent to a large erecting shop, for four- 
unit freight locomotives. Instead of depressing the floor 
the top of the rail on inspection pits was placed ‘2 ft. 9 in. 
above floor level, with a grade in the track outside the 
building. This reduced the cost since it was only neces- 
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sary to remove the floor for the pits themselves. Plat- 
forms were constructed between and outside the tracks 
with a cross platform at the stub end providing sufficient 
space on the upper level for parts reconditioning and 
filter cleaning. 

The top of the working platform is at cab floor height 
and 7 ft. 4 in. above shop floor level. This feature neces- 
sitated long ramps, steps and considerable travel time 
but has not proven to be objectionable. 


Converted Erecting Shops 


A number of erecting shops on different railroads have 
been converted for progressive maintenance work by in- 
stalling new or extending existing inspection pits to pro- 
vide space for one or more Diesel locomotives in the 
shop. Floors are generally depressed and working plat- 
forms provided at cab floor level. In some cases space 
is provided on the platforms for parts reconditioning 
and filter cleaning but usually such work can be han- 
dled in the machine shop area, under or on balconies 
or at some convenient section in the building. 

An erecting shop with parallel or transverse tracks in 
the erecting bay is most satisfactory for such a conver- 
sion; however, an efficient arrangement can also be pro- 
vided in a longitudinal shop. 


Converted Enginehouses 


It is entirely possible to convert a steam locomotive 
roundhouse into a progressive maintenance shop for 
Diesel locomotives and several successful installations 
have recently been placed in service. In two cases the 
roundhouses were of reinforced concrete construction, in 
good condition and no longer required for steam loco- 
motive work. The existing inspection pits were only long 
enough for one Diesel locomotive unit and too shallow 
for satisfactory inspection and maintenance, since they 
varied in depth from 2 ft. 10 in. at one end to 3 ft. 2 in. 
at the drain. 

Conversion work consisted of the construction of a 
24-ft. brick and concrete extension on the outside circle 
of the roundhouse with the inspection pits extended to a 
total length of 103 ft. The new portion of the pit was 
4 ft. 6 in. deep between rails and it was found that the 
old portion could be deepened by removing the original 
concrete floor and pouring a new slab to provide a mini- 
mum depth of 4 ft. 6 in. in the entire inspection pit. It 
should be noted that inspection pits in modern Diesel 
shops are generally constructed with a depth of 4 ft. 
minimum from the top of rail, with the floor graded for 
drainage. With a deeper pit, as mentioned above, ledges 
are usually desirable in side walls above the pit floor to 
support boards or platforms for working on the upper 
part of the trucks. 

The old floor in the roundhouse was removed and a 
new depressed floor installed over the entire area of the 
24 ft. extension and around the ends of the pits, but it 
extends over only two-thirds of the original area in the 
roundhouse to keep costs to a minimum. Working plat- 
forms of tongue and groove planking on steel frame and 
columns were installed over the entire depressed floor. 

These roundhouses were designed primarily for the 
maintenance of Diesel-electric freight locomotive units 
and the platforms extend only 70 ft. along the 103 ft. 
length of the inspection pit, which is sufficient to reach 
all three doors in the cabs of an “A” and “B” freight 
unit backed into the roundhouse. This is not a serious 
inconvenience and reduces the initial cost as compared 
to depressed floors and platforms the full length of the 
inspection pits. 
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The number of roundhouse stalls to be converted will 
depend upon the number of locomotive units to be han- 
dled. Eight stalls were converted in one roundhouse and 
six in the other, providing space for two freight units on 
each track or a total of 16 and 12 units respectively for 
maintenance work in the shop at one time. As the re- 
quirements for Diesel locomotive work increase, with a 
corresponding decrease in the volume of steam locomo- 
tive work, additional stalks can be converted for Diesel 
repairs. 

A drop table for a single pair of wheels is provided at 
each location serving two or three of the extended in- 
spection pit tracks as well as one or more additional 
tracks used for wheel release and space for working 
wheels and motors. The floor at the wheel release track 
is at top of rail level and the stalls are not extended. 
Wheels, motors and other heavy parts are handled by a 
5 or 10 ton overhead crane in the monitor section of 
the roundhouse. 


The Diesel section of the roundhouse should be sepa- 
rated from the steam section to keep out dust and dirt. 
One or more stalls with the floor at top of rail level or 
platform level can also be partitioned off and used for 
parts reconditioning or filter cleaning work. A more sat- 
isfactory arrangement is to construct an addition to the 
building for this work. It could be in the form of an ex- 
tension on the outside circle covering two or more 


stalls. 


Progressive maintenance facilities in a converted erect- 
ing shop, roundhouse or steam locomotive shop can be 
designed and arranged to perform the work as efficiently 
as those in a large new repair shop. Cost will be reduced 
materially and while in some locations it may be neces- 
sary to do extra switching or to separate the locomotive 
into several sections such disadvantages are not serious. 
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Outside servicing tracks for diesel power 
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Water Pump 
Gear Puller 


The removal of water pump gears is simplified by a pull- 
ing arrangement which consists of a backing up piece, two 
long rods, an inner and an outer ring. The inner ring 
is split to permit placing it over the gear, and has an 





The principal parts of the water-pump gear puller. The split 
inner ring held apart, shows its construction by two small 
pins which are not part of the puller 





The puller in place for removing the water pump gear 


internal flange to contact the gear during the pulling 
operation. 

The combination section of the inner ring, the two 
long rods and the backing-up block is flexible to permit 
opening up the split inner ring and placing it over the 
gear. The outer ring slips over the split inner ring to 
hold the latter in place while pulling the gear off. 

The pressure for removing the gears is exerted by the 
use of a 5-ton hydraulic jack which is hand operated. 


Cylinder 
Assembly Puller 


A device has been developed at the Spencer, N.C., shops 
of the Southern to simplify the pulling of heads, liners and 
pistons on E.M.D. locomotives. The main frame of the 
puller is in two parts hinged together. One part fits 
over the flange on which the radiator cool air baffle rests. 
The second part fits over a channel section under the 
radiator. During operation the puller is L-shaped with the 
first part of the frame vertical and the second horizontal. 

The necessary leverage is attained by a three-pulley 
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The cylinder assembly puller in operation 


system, two on the horizontal section of the frame and 
one on the line. The pulleys on the frame are so applied 
that either may be removed easily to get at the No. 3 or 11 
cylinder without interference from the shutter air 
cylinder. The removal is made easy by securing one end 
of the shaft with a wing nut. 





Diesel brake rigging, badly worn from hard service, is repaired 

by oxyacetylene welding in a western rail road shop. When 

holes in the many types of levers become worn, they're rebuilt 

with steel welding rod. New holes are then drilled in the parts 

to new sleeves. Welding and drilling is done at a fraction of 
the cost of new parts. 
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Changes in 


Because of continual changes in car construction, car 
service, interchange problems, methods of repairs, billing 
practices, and the ever fluctuating costs of labor and 
materials, etc., corresponding changes in the Rules and in 
the prices (charges) for repair materials and labor must 
be made from time to time as conditions warrant. These 
are bound to keep you alert and require steady and close 
attention in order to be up to date. No one person knows 
it all, each of us is continually learning from each other 
through associations of this kind, by direct contact and 
in other ways. Likewise, many of us make suggestions or 
recommendations for changes in the rules but never get 
away with them all. 

Recommendations for changes in the rules, as you all 
know, are handled by the Arbitration Committee of the 
Association of American Railroads, Mechanical Division, 
the suggestions coming from the various other standing 
committees, from railroads, private car lines, associations 
like this one, etc. The prices are revised by the A.A.R., 
Committee on Labor and Materials by checking semi- 
annually in Spring and Fall, through quotations obtained 
from the purchasing agents of ten railroads representative 
of all sections of our country, including one Canadian 
road. Seven per cent stores expense, one per cent interest 
on stock investment and approximately one per cent for 
commercial and deadhead freight haul are added; see 
Interpretation No. 1 to Rule 105. These percentages are 
now being checked by a Joint Sub-Committee. 

Labor rates are similarly checked, and to these averages 
are added percentages to cover overhead expenses, rail- 
road retirement and unemployment insurance taxes and 
vacations with pay, as described in preface to Rule 107. 
All price revisions, including reproduction prices for de- 
stroyed cars, are also subject to approval by the Arbitra- 
tion Committee. The private car lines are adequately 
represented on these committees. 

Billing for car repairs is a very important and necessary 





* Abstract of a discussion of the changes in Interchange Rules presented be- 
fore a meeting of the Eastern Car Foremen’s Association, New York, February 
9, 1951. 

+ General foreman, M.C.B. Clearing Housing, Pennsylavnia. 
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part of our general subject and is greatly influenced by 
practically all the rules. If you have no idea as to what 
this totals for the country, I might state that the last sur- 
vey by the A.A.R. covered the year 1939, the total for 
freight car repairs billed by railroads was about $30,853,- 
696, excluding repairs to passenger equipment cars, re- 
pairs on defect cards, “No Bill” repairs, destroyed cars, 
and billing by private car lines. Of that total, $9,761,664, 
or 32 per cent was repairs to private line cars. The totals 
today would very considerably exceed these figures due to 
the large increases in subsequent labor and material 
prices, over 100 per cent each. 

As further information and just to check on how the 
roads represented in the association treat our Pennsyl- 
vania freight cars, and vice versa, regarding repairs 
charged, allow me to present the following data covering 
the year 1950 (which figures do not include destroyed or 
dismantled cars) : 

We look forward to a reduction in bills against us, since 
we built several thousand new cars in the last few years, 
plus 10,000 new Pennsylvania and 10,000 Equitable cars 
this year, and retired 56,000 of our oldest cars during the 
last five years, and also have a very large program of 
heavy repairs and improvements to our other cars. 

Now, in taking up the changes made in the rules effec- 
tive January 1, 1951, I will not discuss to much extent 
those that were issued in Supplement No. 1 dated July, 
1950, as you are well informed on same. Therefore, since 
important changes have been made they should be care- 
fully studied and the requirements strictly followed. In 
addition to the Changes from 1950 Rules printed in front 
of the Rule book, attention is directed particularly to 
the following: 


Rule 3 


The effective dates of the following Sections have been 
extended to January 1, 1952: 

Sec. (a-4)—Type AB brakes required on all cars, in 
interchange. This extension is account Order by Division 
3 of the Interstate Commerce Commission issued on 





TABLE I—CAR REPAIRS, SELECTED ROADS, YEAR 1950 
Repairs to P. R. R. freight cars ; 


Repairs made by P. R. R. 

















- " " -_ . — Foreign roads 
Total Per diem Repairs Total Per diem Repairs exceeded repairs 
Road — ‘ys per car da days per car day made by P. R. R. 
PMMA oe wig Ont be ot >. fVaies $ 312,997 1,310,313 $0.238 $139,958 1,524,619 $0.098 $ 173,039 
BSR =o ae 68,659 014 0.224 13,351 160,733 0.083 55,308 
MPM SNS 550 o's sca 0 Gen one 59,837 0.111 10,504 66,548 0.158 18,179 
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SRN ans 226,385 95,095 0.573 40,914 458,439 0.089 185,471 
D. L. | AES Eas eae 163,158 9,182 0.348 41,340 496,228 0.083 121,818 
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ER a ae ei 102,839 651,621 0.156 44,091 482,165 0.091 748 
ok NTS is ata ree 629, 3,416,895 0.184 294,931 3,017,927 0.097 ; 
ke ee Fe Seen re 133, 576,175 0.233 23,634 310,563 0.076 110,363 
a i ass 4 ey te Hse 252,189 1,947 0.274 101,041 1,044,503 0.097 151,148 
ERE SSS Soe ee eA cS $2,124,692 . 9,026,502 $0.235 $799,231 8,524,896 $0.094 $1,325,461 or 
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October 10, 1950, which thus eliminates the second note 
under this Section (a-4) at top of page 17 of the 1950 
Rules referring to 1.C.C. Docket No. 13528 on this subject. 

Sec. (a-6)—Air brake pipe clamps; J bolt type. 

Sec. (a-7)—Air brake pipe clamps; U bolt type. 

Sec. (b-7)—Metal badge plates (brake levers). 

Sec. (b-9)—Required brake power percentages. 

Sec. (c-11)—Old style couplers have 5 by 7 shank. 

Sec. (c-12)—E type coupler, bottom rotary operated, 
not equipped with assembled riveted type lock lift lever 
and toggle. 

Sec. (t-3-b)—Cast-steel truck side frames have /, T or 
L section compression or tension members. 

Sec. (t-3-{)—Cast-steel truck side frames to which re- 
pair patches or reinforcing plates have been applied. 

Sec. (u-4)—Non-acceptance of Class E-3 cars from 
owners. (New note added states no further extension will 
be granted.) 

Sec. (b-2)—Modified to provide that air brake beams 
of not less than the capacity of the No. 2 plus beam are 
required on all cars in interchange. 

Sec. (d-1), Third Note—Modified to indicate that re- 
quirement of this Note applies to other cars of special 
construction as well as to ore cars, and only to such cars 
built new or rebuilt on or after January 1, 1950. 

Sec. (d-3), Note—Modified to clarify the intent that 
draft keys should preferably be applied from the brake 
pipe side of the center sills where construction of car will 
permit. 

New Sec. (j-3)—Added to provide that empty cars with 
repack date more than 15 months old may be .rejected 
from owners. See comments under Rule 66 relative to 
change in time limit for periodic repacking of journal 
boxes. Rule 66-a reduces the time limit for periodic re- 
packing of friction journal boxes from 15 months to 12 
months in an effort to improve lubrication performances 
of freight cars. 

Sec. (r)—The complete “Specifications for Running 
Boards Other Than Wood, for Box Cars, Other Roofed 
Cars, and Tank Cars; for Brake Steps in Switching Serv- 
ice Including Their Tenders, auxiliary Power Units, or 
Ferry Idlers, If Any,” following Paragraph (r-7) have 
been eliminated inasmuch as same are shown in Sec. C 
of the A.A.R. Manual of Standard and Recommended 
Practice. Reference to the latter was added to Para- 
graph (r-7). 


Rule 4 


Sec. (a) & (k)—A number of cases have been reported 
to the A.A.R. Secretary, of unnecessary delays to exten- 
sively damaged cars moving homeward for repairs, be- 
cause defect cards attached fail to carry notation “Home 
for Repairs.” Such cars are shopped by the road receiv- 
ing same in interchange for checking to ascertain if all 
damage is fully covered by the defect cards. . Invariably, 
additional unconcealed associated damage is found to 
exist, and the car is delayed while steps are being taken 
to procure additional defect card. In all cases of exten- 
sively damaged foreign cars being sent home on own 
wheels or loaded up, it is advisable to add this notation 
on the defect card issued, and also show date built, light- 
weight and Rule 112 class of car, in order to check that 
repairs billed do not exceed depreciated value less salvage. 


Rule 9 


A.A.R. couplers or parts thereof, R&R—Note modified 
to provide that when type E=11-in. face knuckle is ap- 


i 
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plied separately, type of coupler repaired need not be 
shown. All other requirements are continued. 

Journal boxes, friction bearings, periodic repacking, 
etc.—Modified to provide that purpose for which car was 
shopped must be shown if car is repacked prior to expira- 
tion of 12 instead of 15 months. This is due to change in 
Rule 66. 

Brake Beams, R&R—New requirement effective August 
1, 1950 to show “A.A.R. No. 18 and Certificate of Ap- 
proval No. ,” both of which are cast or marked on strut, 
of such beams—see Identification Table (Figure 2) 
under Rule 101 on page 213. 

Brake Shoe Keys, applied—Requirement to show sym- 
bol K-34 or K-40 for A.A.R. Standard or Alternate Stand- 
ard keys is eliminated, the repair card need only show 
One (or more) brake shoe key and the Reason for renewal. 

Air Brakes Cleaned—Type AB-1 air brakes added, used 
mostly on head end passenger equipment cars but same 
cleaning period applies as under Freight Rule 60. Care 
must be taken to distinguish between types AB and AB-1-B 
brakes inasmuch as charge for COTSS, the latter is about 
50 per cent higher than for AB brakes. 


Rule 17 


Sec. (e), Note 9—Modified to provide that where 
hanger type brake beams are substituted for hangerless 
type due to handling line responsibility, defect card 
should be issue for labor and material. 

Sec. (L)—Modified to provide that extra heavy pipe 
(as well as fittings) may be substituted for single weight, 
or vice versa, as correct repairs; also, this provision now 
applies to hand rails on tank cars; material charges in all 
cases to be based on type of pipe or pipe fittings applied. 

Sec. (s)—Modified to prohibit the substitution of 
A.A.R. Standard helical truck springs for long travel 
springs, or vice versa. Defect card for labor and material 
should be issued for improper substitution. 


Rule 20 


Figs. 2 & 3—Modified by eliminating requirement 
“where welding or riveting facilities are not available.” 
Carrier iron shims covered by these figures may be ap- 
plied without such restrictions. 


Rule 23 


Sec. B, New Item, Check Plates, Farlow—Added to 
prohibit welding same when section is broken out be- 
tween key slots. 

Item Coupler Locks—Modified to limit reclamation by 
welding to the building up of the depression where the 
lock has been worn by contact with the knuckle tail, and 
to eliminate permission to weld fractures in lock legs. 

Item Journal Boxes (not integral)—Modified by divid- 
ing same into three sections, i.e., “Cast Steel—no restric- 
tions”; “Malleable Iron—Bronze welding worn surfaces 
only” and “Cast Iron—no welding permitted.” 

Item Reservoirs, Auxiliary and Emergency Air Brake, 
Cast-Iron—Modified to provide for building up worn 
holes in lugs and bronze welding of lugs where fractured 
or broken off beyond 14-in. from body. No welding of 
body portion permitted. 

‘Item Tanks of Tank Cars—Modified to permit welding 
of cracks or fractures in tanks of welded construction if 
all applicable requirements of I.C.C. Regulations for 
Transportation of Explosives and Other Dangerous Arti- 
cles, and A.A.R. Specifications for Tank Cars, are fully 
complied with before such cars are restored to service. 
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Rule 30 


Sec. B-1 table—Modified by making a separate item of 
All-steel flat cars and extending the subsequent reweighing 
period of same from 30 to 48 months. This is in accord- 
ance with revised Car Service Rule 11 approved by letter 
ballot of the Operating-Transportation Division and an- 
nounced in Circular No. T-195, dated November 9, 1950. 


Rule 32 


Sec. 9—Modified to clarify the intent that any type of 
follower missing with draft gear in interchange, is deliv- 
ering company responsibility. 

Sec. (12-b)—Modified by eliminating the requirement 
that car owner must hold contaminated cars to give road 
responsible an opportunity to inspect same. Joint Inspec- 
tion Certificate should be executed promptly. This change 
is for expediting repairs account all cars badly needed 
for service at the present time. 

New Note 1—Added as follows: Cars carded for con- 
taminating commodities should preferably be confined to 
cars suitable only for rough freight loading. 

In some cases the loading line has been obliged to 
issue defect cards covering renewal of complete floors and 
lining on foreign cars loaded with contaminating com- 
modities. This is a costly proposition and the selection of 
cars for such commodities must be carefully policed at 
all times. 

New Note 2—Added to provide that where contamina- 
tion can be eliminated by washing, steaming, sanding or 
other methods of cleaning, this should be done rather 
than renewing parts of car contaminated. 


Interpretation No. 3—Modified to clarify the intent | 


that external damage caused by clam shells, etc., must be 
to the extent specified in Rule 4 before it is considered 
cardable in interchange. Interior damage similarly 
caused should be assumed by the road on which it 
occurred. 


Rule 57 


First Paragraph and Drawing—Modified to clarify the 
location of the air hose clamping lugs and also to provide 
relocation of the coupling to the hose, so the date on the 
hose label will be in a better position to be identified 
when applied to car. 


Rule 60 


Sec. (f{)—More cars must be exercised in removing all 
old air brake cleaning marks, by scraping off before 
painting over with quick-drying paint, preferably black; 
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also in recording the old markings. A number of shops 
have even failed to apply new stenciling. Failure to do so 
results in claims for refunds under Sec. (h), as well as 
when retaining valve or dirt collector is not cleaned. The 
same care is also necessary for same reason in the record- 
ing and removal of old stencil markings for repacking of 
journal boxes, and application of the new stenciling. 

Sec. (L), Note 6—Modified to describe method of iden- 
tifying new style service portion back cover by its eight 
reinforcing ribs, versus only one rib on the old style 
cover. It also is thicker and has a reinforcing or raised 
bead all around its outside edge, while the old style cover 
has no such bead. In cases where service portion removed 
has new design back cover, it should be replaced in kind. 
The charge for COT&S has been increased 16 per cent. 

Sec. (L) New Note 7—Added as follows: When AB 
brakes are given periodic attention, old style ball check 
cover of emergency portion must be replaced with new 
style cover (Pc. No. 95051 or C V-101). The new style 
cover can be identified by flange added for retaining its 
gasket, both covers having same piece number. 


Rule 61 


Sec. (a)—Modified to provide that slack adjusters, 
on cars so equipped, shall be inspected and repaired 
when necessary when car is given periodic repairs to 
air brakes or when car is on repair track for other work. 

Sec. (c)—Modified by omitting requirement to lubri- 
cate side bearings when car is on repair track and is 
jacked for repairs. Lubricating center plates remains a 
requirement in such cases for which the charge remains 
the same 12 cents per car end per Item 172 of Rule 101. 


Rule 66 


Sec. (a), (f) and (g) and Interpretation No. 2— 
Modified by reducing time limits as follows for periodic 
repacking of journal boxes on empty or loaded cars, so 
as to improve lubrication performance of freight cars: 

(a)—15 months reduced to 12 months 

—14 months reduced to 11 months 
(If on repair track for other work) 
(f)—14 months reduced to 11 months 
If on repair track for other work) 
(g-1)—-15 months reduced to 12 months 
14 months reduced to 11 months 
(If on repair track for other work) 
(g-2)—9 to 14 months reduced to 9 to 11 months— 
Wheel changes, etc. 


(Continued on page 68) 
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New roof sheets are 
positioned by turn-buck- 
les and held for welding 
by wedges 





Coaches Rebuilt for 
Modern Appearance 







The roof sheets are skip- 
welded to the carlines 
on the under side, and 
completely cover the old 
roof structure 
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A WHEEL-to-roof face-lifting has been given at the 
Aurora Shops of the Burlington to a series of old-style 
coaches formerly used in regular passenger service but 
now assigned to suburban service. These reconditioned 
cars have auxiliary generators in one end that develop 
current for lighting and air-conditioning. The roofs of 
the old cars are hidden under new streamlined sheathing, 
new larger windows with aluminum frames are installed, 
interiors are completely modernized, and the rebuilt air- 
conditioned cars roll on six-wheel trucks with roller 
bearings. 

The most elaborate alterations to the original structure 
of the old cars are in the roof and window frames. A new 
turtle-back roof is built right over the old-style double- 
deck roof on carlines made of angle iron 114 in. by 144 
in. by %4 in. These carlines are oxyacetylene flame- 
formed on a simple jig. The carlines are welded to the 
longitudinal members of the old roof and to the tops 
of the car sides. 

Following the installation of the new carlines, roof 
sheets of 14-in. mild steel are positioned and forced into 
place by straps that are pulled tight by turn-buckles. 
Wedges are also used to force the sheets down to the 
carlines. The sheets are skip-welded to the carlines from 
underneath covering completely the old roof construction 
with the new roof sheets. 

Once the sheets are securely held by the inside welds, 
butt welds are made in the sheets on the roof by means 
of Heliarc welding. Spacing between sheets is about 4% 
in. and the welding, using an alloy filler rod, is done at 
about 10 in. per min. This welding is performed by one 
or two operators and each seam is started in the middle 
with welding progressing toward the sides. Current is 110 
amp. d.c. with an argon flow of 5 liters per minute. Heliarc 
welding permits the operator to get good penetration to 
the carlines and a dense, uniform deposit of weld metal 
with no spatter. The weld is built-up about 1/16 in. high. 
Only a minimum of grinding is done on the welds about 
3 ft. up on each side of the roof. The top portion of the 
roof is painted as welded. 

More than 360 ft. of Heliarc welding is done on each car 
to join the 28 roof sheets, but no expansion problems are 
encountered. The exhaust hatch is also welded in by the 
Heliarc process. 

To make the new aluminum window frames fit the old 
openings, it was necessary to weld in steel sheet filler sec- 
tions at the top and bottom. One illustration shows the 
angled section of 14-in. sheet being fitted to the bottom of 
the opening. This section as well as one at the top of the 
frame is Heliarc welded to the existing side sheets. The 
welded area at the bottom of a window is shown prior to 
light grinding. When finished, the joint is practically in- 
visible. These horizontal welds are 34 in. long at the 
bottom and 28 in. at the top. The same welding data 
applies to these welds-as to the roof welding. 

To reduce spatter problems, Heliarc welding is also 
used at each end where the roof sheets overhang the ends 
and in the welding of the four door drip moldings to the 
roof sheets. 

Welds made with a Heliarc torch usually require no 
cleaning or grinding. In using this method on car areas 
where finish grinding is costly, the Burlington has taken 
a page from the automobile business. In automobile plants 
Heliarc welding is widely used on thin-gauge mild steel 
to make welds in body parts on the assembly lines. 





Photos are through the courtesy of Oxweld Railroad Service Division Union, 
Carbide & Carbon Corp. 
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Weld between the added fill-in section and 


the side sheet prior to grinding. 


When 


finished, the joint is practically invisible 





The angled section being placed on the low- 
er edge of one of the window openings to be 
Heliarc welded to the original side sheet 





Heliare welded roof of finished aux- 
iliary power car ready for service 
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Gondola Car 
Rebuilding 


Program 





The scaffolding used for burning out the end rivets and top 
rivets after the wooden sides have been removed 





The car is stipped to the underframe with the 
exception of the side stakes 
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Left: A typical Illinois Central solid- 
bottom composite gondola car with 
high sides 


Below: The first step in repairing the 

composite cars is burning out the 

rivets. This view is from the yard 

side of the dismantling track. The 

shop side has similar scaffolding and, 

in addition, a steel netting to protect 
personnel 





The Centralia, Ill., shop of the Illinois Central is engaged 
in a program of repairing 750 solid-bottom gondola cars 
in which high sides are replaced with low sides. The 
principal lading for the low side cars will be sand, gravel, 
coal and agricultural limestone. Because of the nature 
of the lading, the low-side car will not be reduced in 
capacity on a weight basis, although the unloading of 
the cars will be considerably simplified because of the 
lower sides of the cars. 

The cars will retain the present principal dimensions 
with the exception of the lower sides, which will reduce 
the inside height to 3 ft. 544 in. This will permit the con- 
tents to be shoveled out more easily. The new capacity 
is 1,350 cu. ft. 


Repair Procedure 


The repair procedure begins with stripping the out- 
side of the car and burning out the rivets, removing the 
floors, sides and the steel ends. The side and end stakes 
are left in place unless renewal is necessary. The existing 
end and side top rails are removed to the shop for 
straightening. The stakes are burned off at the top to 
the new side height, after which the existing top rails 
are reapplied. 

New ends were fabricated for the cars. The end top 
angles and the side angles are replaced on the new ends 
and hides. The holes in the new sides are burned and 
reamed after the side has been put in place and tem- 
porarily secured. Pre-drilling was not considered prac- 
ticable because the cars were no longer in perfect align- 
ment. 

The trucks are completely reconditioned, but the un- 
derframes are not touched. The only air brake work re- 
quired is periodic cleaning. The existing threaded train 
line piping was used in all cases as it was found to be 
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The fast and easy way to remove the existing wood flooring. 

The air jack in the center raises the car on one side as shown. 

Steel bars are placed under the floor boards, and, as the air 

is released from the jack, the weight of the car pushes the 

nails and the floor boards free. The boards can then be 
thrown clear of the car by hand 


in good condition. 

The 44-in. sheets for the sides and ends are brought 
to size. Two long and one short sheet are used on each 
side, the short sheet being 9 ft. 10 in. long and the long 
sheet 14 ft. 614 in. long. Each end is reinforced by two 
old side stakes or 5 in. by 314 in by % in. angles from 
retired cars. These reinforcements run horizontally across 
the inside of the end. When stakes are sold they are 
riveted in place; where angles are used the flanges are 


turned toward the end sheet and welded threto, forming a . 


triangular box section. The sides are reinforced by three 
inside brace gussets on each side. These are riveted to 
the sides and to the cross-bearers. 

The floor is nailed to four oak nailing stringers with 
a cross section 4 in. by 6 in. All underframes are coated 
with an asphalt base car cement. 


Above (right): An outdoor overhead traveling crane is used 
to hang the side sheets. After the sheets are temporarily 
secured in place, the rivet holes are burned and reamed 


Interior of the car with the side sheet temporarily bolted in 
place for burning and reaming the rivet holes 


An offset is put in the side sheets at the top and the bottom 


edges by the roller shown above 


Left: Interior of a low-side car showing the end and side 
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reinforcements. Below: The car ready for service 


* 
‘ 
} 
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Dust Guard Plugs 


In a circular letter dated January 29, the A.A.R. Mechan- 
ical Division again called attention to the large number 
of plugs missing from journal-box dust-guard slots which 
results in rain, snow, and foreign matter contaminating 
the packing in the box. 

The importance of maintaining satisfactory dust guard 
conditions and replacing plugs when found missing is 
generally recognized but sometimes overlooked. In this 
connection, the circular makes the following comments 
about conditions which are general over the country: 

“A plain wooden dust-guard plug does not adequately 
seal against water unless it is individually fitted; and 
even when made close fitting, it has insufficient holding 
power, due to continual swelling and shrinking, to remain 
in place for any length of time. There are on the market 
metal clips for holding wooden dust guards in position 
which improve the holding properties; and wooden 
guards may be sealed with a plastic material which makes 
them more efficient. 

“When metal covers are used, it is important that they 
be properly applied by forming them to fit the journal 
box, after which the ends should be bent down and covers 
tightened in place. When metal covers are found loose in 
service they should be tightened by suitable means. 

“The practice of sealing dust guard plugs with plastic 
material is proving successful in service, and this method 
of application is recommended. The three accompanying 
illustrations show sealed dust guard plugs, cut away at 
the center for better viewing a wood plug, metal plug, and 
a fibrous, or felt-type plug. 

“When wheels are changed it is essential that dust 
guard plugs be properly re-applied. Dust guard plugs can 
also be given attention when cars are on repair tracks, or 
at the time of periodic re-packing, and this should be 
arranged for, as it will be helpful in reducing hot boxes.” 

The circular letter closes with a request that appropriate 
instructions be issued to repair forces on individual roads 
to make sure that this important subject is followed up. 





A Flat Car with 


300,000 Lh. Capacity 


A flat car, No. 16135, designed to handle single loads 
weighing upwards of 400,000 lb., has recently been assem- 
bled at the shops of the Delaware & Hudson at Oneonta, 
N. Y. The body comprises a one-piece cast-steel frame of 
low-carbon nickel-steel with a 4%4-in. Cor-Ten steel floor 
secured to the top of the casting by a continuous weld. 
Through the top floor plate slots and holes are provided 
for securing the loads. Slots are designed for the use of 
T-head bolts. The holes are 114 in. in diameter and are 
arranged in a row along each side of the floor. 





In the top of the flat car are T-slots and tie-down bolt holes 





Left: Application of steel strip dust-guard plug sealed with plastic compound. Center: Felt dust-guard plug sealed with 
plastic compound; Right: Application of wood dust-guard plug sealed with plastic not 
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The length of the frame over striking plates is 45 ft. 
4 in. The width of the car for 30 ft. at the center is 10 
ft. and for 4 ft. 2 in. at each end, 9 ft., with 3-ft. taper 
connections between the two widths. The height from 
rail to top of floor is 4 ft. 4% in. The underframe with 
floor plates intact was supplied by the General Steel 
Castings Corporation. 

The trucks comprise two eight-wheel assemblies. The 
two trucks under each end are connected with span bol- 
sters. The wheel base of the trucks is 5 ft. 6 in. and the 
span bolsters between truck centers are 11 ft. long. The 
four axles at each end are thus equally spaced. The span- 
bolster center plates are spaced 24 ft. 6 in. The side 
frames, truck bolsters, and span bolsters are of cast steel. 
The multiple-wear wrought-steel wheels are 33in. diam- 
eter and the journals 7 in. by 14 in. Each nest of bolster 
spring has five double coils with 15-in. travel and two 
Simplex snubbers. 

There are two 12-in. AB air-brake equipments. The 
reservoirs and brake valves are mounted under the middle 
of the car floor and each equipment operates the brakes 
on the trucks at one end of the car. Westinghouse auto- 
matic slack adjusters and Equipco high-powered A. A. R. 
certified brakes with drop shafts are installed at each end. 

The draft gears are Miner A=22XL. The American 
Steel Foundries couplers have 6%4-in. by 8-in. swivel 
shanks. Other equipment on the car Mer Bs Imperial 
rotary release rigging, Magnus bearings, National Mal- 
leable journal-box lids, Jenkins leather fiber dust guards 
with Cenco dust-guard retainers, Davis No. 18 brake 
beams, Schaefer loop-type brake hangers, Illinois Railway 
Equipment brake-hanger retainers and keys, and Chicago 
Railway Equipment single-type brake-beam safety guards. 

The car, which has a light weight of 99,700 lb. and a 
load limit of 500,300 lb., is almost identical to one built 
simultaneously for the New York Central by Merchants 
Despatch at East Rochester, N. Y. The principal differ- 
ence is the hand-brake equipment. The N. Y. C. car has a 
hand brake at one end only; is 1,000 lb. lighter and, 
therefore, has a load limit 1,000 Ib. higher. 


Experimental 


Sand Handling Car 


The Illinois Central has built an experimental flat car 
on which is mounted portable sand conveying equip- 
ment for handling locomotive sand at points on the sys- 
tem where clam shells are not employed. The car has 
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the necessary brackets for securing, and a hoist for load- 
ing and unloading the two-piece sand conveying ar- 
rangement, which was manufactured by the Centralia 
Engineering and Machine Corporation. 

The car is moved to various terminals as it is needed. 
The tie-down arrangement on the car which holds the 
conveyor equipment in place is permanently mounted 
for transit, as is the hand winch for unloading the two 
sections. 

When this car arrives at the point where sand is to 
be unloaded, the two pieces of the conveyor are set on 
the ground with the hand winch. The rear section in 
the illustration is placed under the opening of. the car 
of sand to be unloaded. The long section is depressed 
on its loading end to fit under a trough on the first sec- 
tion, raising the unloaded sand for delivery to the sand 
bin. 

Both sections are mounted on rubber-tired automobile 
wheels for easy movement. Both are also balanced about 
the wheels to facilitate easy handling by hand after un- 
loading by the winch. These two features have resulted 
in overall easy handling from the flat car to the final 
sand delivery position, and vice versa, for the 114-ton 
long section and for the small section which weighs just 
under a ton. 


1951 Interchange Rules 


(Continued from page 61) 


(g-3)—4 to 9 months reduced to 4 to 9 months— 
Wheel changes, etc. 
Interp. No. 2—14 months reduced to 11 months—Bad 
stenciling 
In addition to the reduction in time limits, A.A.R. 
charges for this work have been increased about 28 per 
cent effective January 1, 1951. Care must be taken in 
thoroughly cleaning the journal boxes inside “of all dirt, 
sand, scale, grit, water, or other foreign matter, and the 
front of the box as well as the inside of the lid wiped 
clean” as required by the A.A.R. Standard Lubrication 
Manual. Furthermore, under new Rule 3-j-3 empty cars 
having repacking date more than 15 months old may 
be effective January 1, 1951, rejected from owners. 
Sec. (c)—Modified to provide that if car is stenciled 
with solid white square per Note under Interpretation 
No. 4 indicating it is equipped with approved packing 
retainer devices, such stenciling must be renewed when 
journal boxes are given periodic repack attention. 


(To be continued in the May issue) 


Experimental car built by 
the Illinois Central for 
handling sand at points 
where clam shells are not 
employed 
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Traction Motor Overhaul 


Methods developed in shops of New 
York Subways afford some hints to 
diesel traction motors maintainers 


By Michael Axler* 


Warn TRACTION motors, used on New York City sub- 
way cars, require periodic overhaul, the cars are brought 
into the Board of Transportation car shops. The car 
body is lifted with a 45-ton crane, the trucks rolled out, 
and the car bodies set down on rigid supports. The 
trucks are picked up with a 25-ton crane and transported 








*New York City Board of Transportaion, I.R.T. Division. 





Fig. 1 (above)—An im- 
pact wrench mounted on 
a dolly is used for re- 
leasing the pinion nut 


a 


General view of motor 
shop 
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to the truck shop. The motors are lifted out of the trucks 
with an electric hoist and placed on a dolly. A mono- 
rail crane is used to lift the motor from the dolly and 
transfer it to the motor shop. The monorail crane runs 
on the lower flanges of a 15-in. I-beam, suspended from 
the shop ceiling. 

The first overhaul operation is the removal of the 
pinion nut. This is done with a No. 375 Chicago Pneu- 
matic impact wrench mounted on a dolly (Fig. 1). The 
wrench is mounted on the dolly on a pantograph jack 
which permits adjustment to the varying heights of the 
different motor pinions. The jack may also be rotated 
through 360 deg. so that it is not necessary to line the 
dolly with the motor shaft. 

When the wrench socket is applied to the nut, the 
wrench trigger is pressed and the nut is released in- 
stantly. It is unnecessary to block the pinion, the inertia 
of the armature providing sufficient reaction 

Before the impact wrench was adopted, it was neces- 
sary to block the pinion with a special holder and remove 
the pinion nut with a box wrench, having an 8-ft. handle. 





Fig. 6—Lathe used for turning commutator and shaft 
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Fig. 2 (left)—Hydraulic puller for removing pinions.—Fig. 3 (right)—The puller as applied to a motor pinion 


One man would hold the wrench on the nut, and another 
would stand on the end of the wrench handle. 

The pinion is keyed on a tapered shaft. When it is 
applied, it is heated to a temperature of 213 deg. F. to 
238 deg. F. in hot oil and then is driven onto the shaft 
taper with a 20-lb. hammer to insure a good shrink fit 
when it cools to atmospheric temperature. 

The former method of removal required the use of 
wedges on each side between the back of the pinion and 
the bearing housing. The wedges were driven in while 
the heat from a gas ring of l-in. pipe was applied to the 
pinion for a 20- to 40-minute period. 

The present method of removal employs the puller 
shown in Figs. 2 and 3. The toothed section of the open 
end of the puller matches the pinion teeth so that it may 
be slid over the pinion. After it is slid beyond the pinion, 
it is turned so that the teeth on the puller are back of, 
and in line with, the pinion teeth. 

The opposite end of the puller is equipped with a 
hydraulic jack which engages with the end of the arma- 
ture shaft. When pressure is applied by the hand pump 
on the puller dolly, pressure is applied respectively to the 
shaft and the back of the pinion teeth, and the pinion 
comes off. As may be seen in Fig. 2, the pinion drops 
into a cradle and does not fall on the floor. The opera- 
tion requires from two to three minutes. 

After the pinion is removed, the motor is transferred 
by means of a monorail crane to the special machine 
shown in Figs. 4 and 5. At one end of the machine is a 
long fixed center for the commutator end of the arma- 
ture, and at the other end of the machine is an adjustable 
center for the pinion end of the motor. The carriage 
which supports the motor frame is adjustable for height 
and lateral and may be moved longitudinally along the 
track on the base of the machine. 

The centers have diameters which are smaller than the 
armature shaft and the fixed center is long enough to ex- 
tend through the motor frame or housing. 

To remove an armature from a frame, the frame is 
placed on the carriage of the machine and its height ad- 
justed to match the machine centers with those of the 
armature shaft. The centers are then placed in the arma- 
ture and tightened. 

The housing bolts are removed with a No. 365 Chicago 


APRIL, 1951 









Pneumatic impact wrench as shown in Fig. 4, and eye 
bolts are screwed into two holes on opposite sides of the 
end frame. Two lengths of steel cable are attached to 
these eye bolts screwed into two holes on opposite sides 
of the end frame. Two lengths of steel cable are attached 
to these eye bolts by means of a clevis connector and the 
opposite ends of the cables are attached to a hydraulic 
jack which bears against the end of the long center. The 
cable attachment is a threaded rod, and the nuts on these 
rods are first tightened to take the slack out of the cables; 
as shown in Fig. 5. Then, when pressure is applied to 
the long center by means of the jack, the cables release 
the end housing of the motors. Two of the end-frame cap 
screws are not removed completely, but are backed out 
leaving enough threads to hold the end housing after 
it is released. This makes it possible to handle the motor 


Fig. 7—Undercutters, rear heads drop 
to place armatures and are adjustable 
vertically and laterally for lining com- 
mutator slots parallel with the arm- 
ature shaft 
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Fig. 4 (left)—End housing cap screws are removed with an impact wrench. Fig. 5 (right)—Machine for removing armature 
from motor frame. Hydraulic jack at right is being used to remove end housing by applying pressure on center and pulling 
housing with two wire cables. 





frame and end housing as a unit after the armature is 
removed. 

The pinion end housing is removed in a similar man- 
ner. The cables are attached to the motor frame by eye 
bolts which pass through the cap screw holes in the com- 
mutator end housing and screw into the holes in the 
motor frame. The cap screws which hold the pinion- 
end housing are removed with the impact wrench, and 
when pressure is applied by the jack’ through the long 
center and the motor shaft to the pinion-end housing, 
the motor frame moves with the carriage and the housing 
comes off. 

The carriage of the machine is then moved along over 
the long fixed center, exposing the armature. The mono- 
rail hoist is used to pick up the armature with a canvas 
belt sling. 
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Fig. 8—Close-up of a commutator with the undercutter in 
position for starting a cut. 


The armature is transferred to a cleaning cabinet 
where it is blown out with compressed air at 100 lb. 
pressure. The armature is inspected and tested and if it 
is good, the commutator is turned and polished if its 
condition requires such refinishing. The mica dust and 
copper shavings are exhausted from the lathe by a spe- 
cial attachment shown in Fig. 6. Commutator mica is 
undercut by means of two machines shown in Fig. 7. It 
will be noted that the rear carriages may be dropped 
down to facilitate placing of the armature as is shown on 
the machine at the right. Testing and banding are done 
on the machine shown in Fig. 8. 

When required, armature shafts are turned and pol- 
ished, also on the lathe shown in Fig. 6. All the motor 
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bearings are sleeve bearings, and a turned motor shaft, 
of course, requires a bearing to fit. Bearings are bored 
and fitted by means of the equipment shown in Fig. 9. 
The bearing is removed from the motor end housing 
and a new bearing applied by the press at the left. The 
end housing is then bolted into the circular plate in the 
positioner in the foreground. The plate is a jig which 
fits into the vertical boring mill at the rear. The bearing 
is bored to fit the shaft with which it is to be used. 

Overhauled armatures are dipped in air-drying var- 
nish and baked overnight at 250 to 275 deg. F. When 
motors are assembled, the proceeding described is re- 
versed. After assembly is complete, the motor is tested, 
and given a running test after which it is ready for 
service. 





Fig. 9 (above)—Banding machine 


Fig. 10 (left)—At the left is the 
bearing press. In front are two posi- 
tioners holding jigs which hold end 
frames when bearings are bored in 
the vertical boring mill at the back 
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Parallel Operation of 


Undercar Power Plants 


Control system provides for automatic paralleling of gener- 
ators without synchronizing equipment and shows a reliabil- 
ity much better than that for cars which are not paralleled 


VOL TAGE 
REGUL ATOR 





Fig. 1—Individual car contro! panel 


Pounrzen of the new diesel-driven undercar power 
plants, developed by the General Electric Company for 
passenger car power supply, have been operating suc- 
cessfully on the “More Power to America Special” since 
this train started its tour of the United States in the 
spring of 1950. This train, frequently called a “show- 
case on wheels,” consists of a two-unit 4,500-hp. Alco- 
G.E. diesel-electric passenger locomotive, ten display 
cars, a baggage-dormitory car and three Pullmans. 
Each display car is equipped with one undercar power 
plant, and four additional plants are mounted in the 
baggage-dormitory car. The fourteen 30-kw. alternators 
are automatically paralleled on a trainline bus when the 
trainline couplers are made up, thus constituting the 


—— 


* Control Engineering Division, General Electric Company, Erie, Pa. 
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first completely automatic parallel train system to be- 
operated in regular service. They provide over 400 kw. 
for lighting, air conditioning, space heating, and the 
heavy electrical exhibit load. 

Power plant installations on the display cars are iden- 
tical to that proposed for railway passenger cars. Present 
plans call for putting these ten cars into regular passen- 
ger service when the exhibit tour is completed. 

An excellent demonstration of the operation of the 
system has been arranged in the meters and instruments 
display car. Grouped on an exhibit panel are: watt- 
meters, voltmeters, ammeters, synchroscopes, tempera- 
ture gages, and pressure gages which have been con- 
nected to the plant beneath this car. The effects of start- 
ing and stopping the plant, paralleling it with the train 
line, starting the air-conditioning compressor, etc., can be 
observed by watching the meters on this panel. 

The history of this development and the many design © 
problems involved have already been reviewed.* 

This article is devoted to a description of the control 
system. The power plant consists of a six-cylinder, ver- 
tical diesel engine direct-connected to a three-phase, 230- 
volt alternator and its shaft-mounted amplidyne exciter. 
The plant is pivoted in its housing so that it can be 
swung out from under the car, exposing all sides for 
easy maintenance. The engine is rated 48 hp. at 1,800 
r.p.m., and the alternator is rated 33.8 kva. at 90 per 
cent power factor. The alternator is. designed so that 
sets may be paralleled at random, regardless of phase 
difference or small frequency differences. A 200-amp. 
train line bus is established through the train by special 
electric couplers. Train line control circuits provide for 
the automatic paralleling of all plants on the bus when 
the couplers are made up between cars. 

The control equipment for this system may be divided 
into three groups: Engine control, excitation equipment, 
and train line equipment for parallel operation. The en- 
gine control consists of two small control stations, a 
relay and contactor for automatic cranking, a fuel limit 
solenoid, and various thermostats and eiitaches for engine 
protection, a line contactor, static battery charger, and 
the engine governor. The excitation equipment cnnsists 
of a static voltage regulator, a current transformer, and 
the amplidyne exciter. Train line control equipment con- 





*“‘Undercar Engine-Driven Power Plants for Railroad Passenger Cars” by 
D. R. MacLeod, A.S.M.E. Paper No. 49-F7. Reprinted in Railway Mechanical 
Engineer, October 1949, pages 578-583. 
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sists of the train line couplers, a line contactor, and a 
time delay relay. 


Engine Control 


The complete control of each car power, load and bus 
system is placed in one simple three-position switch. 
In the OFF position of this switch the plant is stopped, 
the system is isolated from the train line bus, and all 
control load is disconnected from the battery. Train line 
control circuits are completed; however, so that cars on 
either side may be trainlined together, In the TL (train 
line) position, the load bus is connected to the train line 
bus, but the plant is not operating. It is then possible 
for the car to draw power from the train line without 
operating its own engine. The third position, ENG-TL, 
is the same as TL, except that the engine is running, 
and the plant is automatically connected to the train line. 

To start the engine, the selector switch is turned to the 
ENG-TL position. This closes the cranking contactor and 
the starter cranks the engine until it fires, or until the 
cranking time limit relay picks up after 30 seconds. If 
the engine fails to start, this relay prevents a retrial un- 
til the selector switch is turned to TZ and then back to 
ENG-TL. The relay is also used to delay the closing of 
the generator line contactor for 30 seconds after the 
start of cranking if the engine fires before that time has 
elapsed. This gives the engine time to warm up slightly 
before having to carry load. The starting of the plant is 
entirely automatic, leaving nothing to the discretion of 
the operator, other than the selection of one of the three 
positions of the control switch. 

For control of the plant during maintenance and in- 
spection periods, a three-position switch is placed in the 
engine box. This is designated as a safety switch, and 
is marked HAND-OFF-AUTO. Except in the AUTO po- 
sition, it takes precedence over the main control station 
and permits the plant to be operated from the engine 
box without fear of interruption from the inside control. 
This is particularly useful in conjunction with the swing- 
out feature—enabling the power plant to be operated 
for maintenance purposes when it is out from under the 
car. 

A combined pressure-temperature switch in the lubri- 
cating oil system serves a triple purpose. As oil pressure 
builds up when the engine starts, this switch opens the 
cranking contactor. It also operates on either low oil pres- 
sure or high engine temperature to de-energize the fuel 
solenoid and shut down the engine. 

Another thermostat with separate controls prevents 
load from being applied to the engine in cold weather 
until the jacket water has reached 70 deg. F. 

The engine is cooled by a separate radiator unit with 
a motor-driven blower that requires 1.1 hp. This blower 
is cycled by a thermostat to hold engine cooling water 
nn between 163 and 175 deg. F. at the radiator 
outlet. 

A 150-amp.-hr., 32-volt, lead-acid battery is used on 
the cars of the exhibit train for engine cranking. A rec- 
tifier battery charger, rated 15 amp. continuous, supplies 
control power and maintains the battery charge. This 
charger has a drooping voltage-load characteristic so 
chosen as to limit the current when charging a discharged 
battery, and to avoid gassing when the battery is floating 
on the line in a fully charged condition. It is connected 
directly to the car load bus, so that whenever there is 
power on the car, the battery is on charge. 

The parallel operation of alternators gives the engine 
governor particular importance in this system, since the 
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Fig. 2—End of car showing train line connectors 


speed-load characteristics of the engine determine the 
division of load between plants. In order to secure good 
division of load between units, all engine governors 
should be set as close together as possible at no load. 
Experience indicates that a 5 to 6 per cent droop in 
speed between no load and full load is desirable. The 
usual governor damping is adequate to prevent hunting 
and help maintain system stability. 


Excitation System 


Both the automatic paralleling of alternators without 
pre-synchronization, and the starting of heavy loads im- 
pose severe requirements on the power plants. To mini- 
mize the effect of such disturbances on fluorescent lights 
and other car equipment, an ultra-high speed excitation 
system is used. This consists of an amplidyne exciter 
and a high-speed static regulator. 

The exciter is fitted with a series field, which will 
cause its output voltage to go to maximum when there 
are zero ampere turns on the control fields. When the 
line-to-line terminal voltage drops to a very low value 
(as in paralleling two alternators which are 180 deg. out 
of phase), the exciter voltage goes to the celing value. 
This is the primary requirement for rapid system re- 
covery. 

A boost control field is also provided to preclude the 
possibility of reversing the exciter polarity when paral- 
leling sets that are 180 deg. out of phase. 

The regulating or buck field of the emplidyne is ener- 
gized from a nonlinear saturable reactor circuit, de- 
signed to give a steeply rising current in the neighbor- 
hood of 230 volts. This signal is amplified by a magnetic 
amplifier to a level such that it is capable of driving 
the exciter to full ceiling voltage in the reverse direction 
when the line voltage exceeds 230. The combined time 
constants of the control circuit provide such high-speed 
excitation voltage changes that field forcing is obtained 


‘within two cycles. 


The saturable reactor used as a voltage reference is 


APRIL, 1951 














also sensitive to frequency. Therefore, a compensating 
tuned circuit is used to insure constant voltage over a 
frequency range of 58 to 62 cycles. The result is that 
with unit power factor load the voltage variation is 
about + one volt. 

Only the saturable reactor, the input transformer, and 
the control resistors play a significant part in setting the 
regulated voltage. All of these elements are static and 
have extremely stable characteristics, so it is expected 
that the voltage of any particular power plant and regu- 
lator will not drift appreciably during many years of 
operation. Furthermore, experience indicates that any 
combination of power plant and regulator will give a 
voltage not more than three volts away from the 230- 
volt nominal, without adjustment. The voltage can be 
adjusted over a wide range by means of taps on the 
input transformer and the saturable reactor. 

A reactive current bias is provided to equalize the 
voltages of plants operating in parallel without excessive 
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circulating current flow. A current transformer is con- 
nected in one line to provide a voltage signal which is 
in quadrature with the regulator voltage signals taken 
from the other two lines. This cross-compensating causes 
the regulator to act as if the voltage were high or low, 
as the case may be, and it adjusts the excitation ac- 
cordingly. The resultant lowering or raising of the gen- 
erated voltage is compensated by the desired flow of re- 
active current through the generator impedances. In ad- 
dition, the cross compensation causes some regulation. 
For instance, with 0.9 power factor lagging rated load, 
the voltage droop is about 4 per cent. The division of 
reactive load, between alternators operating in parallel 
is determined by the generated voltages and the im- 
pedances between them. Therefore, their no-load volt- 
ages should be set as close together as possible. 

The radial system of power distribution is employed 
in the power train line. Once the cars are coupled to- 
gether, there is a continuous bus from end to end of the 
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PT. Low oil pressure-high water tem- 
perature switch 

FS. Fuel solenoid 

CT. Current transformer 

SS. Safety control station 

EC. Engine control station 

TC. Trainline coupler interlock 

OLG., Generator overload relay 

OLL. Trainline overload relay 


Fig. 3—Schematic diagram of undercar power plant installation showing trainline circuits of three cars 
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train. Each car’s generator, load and bus system consti- 
tutes a branch from this main bus. A train line contactor 
isolates the car system from the bus, but does not inter- 
rupt the bus. 

Power connections between cars are made by parallel 
couplers, one on each side of the car. The train line bus 
is not interrupted until both coupler connections are 
broken. Each end of every car has a plug and dummy 
socket on the right and a main socket on the left. Hence, 
two cars may be coupled together regardless of how 
they are faced. 

Although there arctually is a difference in the electric 
circuit as viewed from the two ends of a car, it is pos- 
sible to couple cars at random in a train. The diagram, 
Fig. 3, shows two cars faced in one way and one the 
opposite way. 

The only effect of the direct in which the cars are 
faced is to control the sequence of paralleling. All of the 
train line relays on cars faced in one direction are oper- 
ated by the battery on one end car. All relays on cars 
turned the other way are operated by the battery on the 
other end car. When the train line control circuits are 
completed, the relays begin closing in sqeuence at in- 
tervals of 10 seconds. If all the cars are faced one way, 
only one sequence will be set up. If they are coupled at 
random, two simultaneous sequences will be set up— 
one in each group of cars. Therefore, not more than two 
power plants can come onto the line at the same time, 
and not more than two can come on in any 10-second 
period. 

Completion of the last coupler connection in the train 
initiates the paralleling sequence. Both coupler connec- 
tions between each pair of cars must be made up, and 
the connections on both end cars must be properly made 
before the control circuits will be complete. Furthermore, 
when any one connection is broken, all train line relays 
are instantly opened, and the train line bus isolated 
within a fraction of a second. This means that no plug 
can remain hot when its contacts are exposed. Also, 
because of the parallel connections, no one plug can 
interrupt the train line power bus. Once one of the two 
connections is broken, the bus is isolated from all the 
power plants in the train and the other plug can be 
pulled without interrupting power on its contacts. The 
control circuits also pass through a receptacle cover 
interlock on each end car. Lifting this cover to expose 
the contacts has the same effect as pulling a coupler 
plug, instantly isolating the train line bus. This insures 
that the train line is dead while cars are being coupled. 

Each coupler plug carries three control wires, making 
a total of six train line control circuits between each 
pair of cars. Actually, there are only two complete cir- 
cuits involved, each originating and terminating in one 
end car battery and passing through each coupler plug, 
and end car coupler cover interlock at least once. The 
two circuits are so arranged that no two batteries can 
pe connected in parallel. 

Each of the two train line circuits controls the sequence 
of all cars faced one way electrically. The closing of the 
contacts of the first relay energizes the train line con- 
tactor on that car. A normally open interlock energizes 
the next train line relay in the sequence to pegin its 
10-second timing, and so on. This circuit is connected 
straight through the cars which are faced in the opposite 
way, so the sequence is not affected. When a car control 
switch is in the OFF position, it short-circuits the train 
line contactor interlock and opens the train line sequence 
relay circuit. When the sequence reaches this car, the 
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Fig. 4—Exhibit panel in General Electric exhibit train used 
to demonstrate the operation of the undercar power plants 


relay fails to close; but, because the interlock circuit is 
completed by the control switch, the sequence passes on 
to the next car. In this way, the full control of each car 
system is kept within the car. 

From the point of view of operating personnel, the 
system is extremely simple. It is only necessary to plug 
in the train line jumpers at the same time that the air 
and steam hose connections are made. The paralleling 
sequence is entirley automatic and no knowledge of the 
circuits involved is required on the part of the men. The 
trainman on a car simply turns the control switch to 
TL and he has the power instantly, if power is available 
in the train, or he turns it to ENG-TL and, in addition 
to power from the train line, in 30 seconds its own power 
plant is helping to carry the car load. 


Dual Plants for All-Electric Diners 


If an all-electric diner were to be operated perma- 
nently in a train equipped with undercar power plants, 
it could be equipped with only one set, the same as the 
other cars. The 50- to 60-kw. load of the diner would 
be shared by all plants operating on the train line. The 
probability, however, is that railroads will prefer to have 
two power plants on a diner so that it may be operated 
as an independent unit in any type of train or in paral- 
lel with similar equipment on other cars. Standard equip- 
ment may be used for such installations. 

These power plants will be connected to the train line 
bus in exactly the same way as are separate car systems. 
The diner load will be shared by all plants on the train 
line bus. A dual plant load-control scheme enables one 
plant to be operated continuously, while the other is 
brought on during periods of heavy load only. This is 
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Fig. 5—-Undercar power 
plant swung out for in- 
spection 


accomplished by using a standard control for each plant | 


and one small load control panel in addition. 

This new system of passenger car power supply has 
been tested in practical service and has proved to be a 
much more reliable source of power than if the cars were 
not paralleled. It also offers other advantages, such as 
extra reliability and the possibility of shutting down 
engines not required by the train load. Even when oper- 
ated as isolated units, this simple control offers numer- 
ous advantages. The engine control scheme provides for 
automatic cranking as well as safety control at the engine 
box for inspection and maintenance purposes. The engine 
is automatically protected against overheating, low lubri- 
cating oil pressure, and cold starts under load. A sep- 
arate radiator fan, thermostatically-controlled, assures 
proper engine operating temperature. The battery-charg- 
ing equipment is of the simple, dependable static type. 





iz 
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The specially-designed excitation system gives ex- 
tremely high-speed recovery from all types of line dis- 
turbances, thereby minimizing lamp flicker. Circulating 
current is kept to a minimum, and the voltage setting 
of the plants is exceptionally stable. The static type volt- 
age regulator employed insures reliable operation and 
a maintenance. Plants and regulators are interchange- 
able. 

The train line system adopted gives fully automatic 
paralleling of power plants without complicated and ex- 
pensive synchronizing equipment. It also insures complete 
flexibility in train make-up, and retains the independent 
control of each plant within its own car without affecting 
parallel operation of other cars. . 

Components of the system have been kept as few in 
number, and as simple, as possible to promote reliabil- 
ity and reduce maintenance cost. 
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One piece of submarine cable being shipped in nine open-top cars from the Okonite Company plant in Paterson, N. J., to Ren- 
ton, Wash., where it will be used to transmit 25,000-volt power under Puget Sound from Bonneville Dam to the San Juan Islands, 
Wash. The cable, 4 2/3 in. in diameter, is laid around forms inside the cars, and extended from one car to the next in a 
vertical loop. Cars are fitted with safety chains, and coupler pins are tack-welded to insure against possible uncoupling 
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CONSULTING DEPARTMENT 





Should Core Slots 
Be Sand-Blasted? 


What shop practices, if any, are neces- 
sary to prevent excessive core loss in 
traction motor armatures? 


In production work, we avoid work on the inside of the 
slots as much as possible by having the iron stacked 
carefully to produce smooth and clean slots to receive the 
coils. Perfection is not always possible; consequently, 
if any of the punchings do project into the slots, we 
smooth these off by driving into the slot a hardened steel 
bar or drift which closely fits the slot. Obviously, this 
operation will smooth down any high spots in the punch- 
ings and will localize, to these corrected high spots, any 
heating due to increased eddy currents caused by the 
breakdown of insulation resistance between laminations. 
Special treatment of the laminations forms an insulating 
medium between punchings and provides resistance to 
eddy currents in the core. 


When this resistance between laminations is destroyed, 
the eddy current losses do increase. Since sand-blasting 
would tend to make a continuous current path for eddy 
currents produced by the cross-slot flux, it is not recom- 
mended for clearing up the slot imperfections. 

In a real exaggerated condition of misalignment of a 
few laminations in the core, we might actually hand file 
to bring the slot to right proportions. In no case do we 
sand-blast nor do we advocate it. 

In the case of reconditioning armatures, where it is 
necessary to clean out varnish in the slots, we suggest 
stuffing the slots with rags saturated with benzine or 
toluol, for softening the varnish so that it can be wiped 
out manually. 

On repair jobs, if an armature is to be rewound and 
we find that some laminations are high in the slots due to 
loosening or vibration, we still resort to a hand file to 
smooth up these local spots. If any corrosion exists, we 
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would try to polish that off by hand. In no case, therefore, 
do we advocate sand-blasting to clean off dirt or to smooth 
up slots due to high punchings. 

H. E. DRALLE 


Westinghouse Electric Corporation 


Car Electrical Equipment 


Questions and Answers 


Q.—W hat is a bias coil and why is it used in connection 
with the genemotor equipment for railway car lighting and 
air conditioning? 

A.—The bias coil is a voltage winding inside of the 
current coil of the regulator. This bias coil is connected 
across the battery through an interlock on the a.c. starter 
panel. When this coil circuit is closed, it influences the 
current coil arm—in other words, exerts a stronger pull 
on the current coil plunger. 

The bias coil is used on the generator regulator used 
with a genemotor, which is a d.c. generator in combi- 
nation with a 3-phase, 60-cycle, 220-volt a.c. motor in a 
common housing. With this regulator, it is possible to 
obtain full generator output when the genemotor is being 
driven from the car axle and then when operating from 
a.c. standby, the generator output can be reduced to 
either the capacity of the a.c. motor or the capacity of 
the a.c. lines. This accomplished as follows: 

When the a.c. power plug is inserted, the a.c. starting 
contactor closes, and at the same time, the normally 
open interlock to which the bias coil is connected, is 
also closed, thereby putting this coil directly across the 
battery. This exerts a certain amount of pull on the cur- 
rent coil plunger even when the current in the current 
coil is zero. To this pull is added the pull of the current 
winding when the generator builds up. The result is that 
the regulator becomes operative at a lower current value 
than when the bias coil is not in the circuit. 
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it possible for a railroad to select a genemotor having 
an a.c. motor of the proper capacity. For example, should 
a train operate over lines where the a.c. lines and circuit 
breakers at the terminals can handle the maximum out- 
put of a 32-hp. motor, then full generator output would 
be available with a 20-kw. genemotor, equipped with a 
32-hp. motor. Should the same train operate over a por- 
tion of a line where the a.c. lines could only handle the 
output of a 20-hp. motor or less, then the generator out- 
put could be reduced to the proper value when operating 
on a.c. standby, by simply cutting the bias coil into the 
circuit. This is accomplished with a small toggle switch 
on generator regulator. 

In some cases, the a.c. lines or circuit breakers cannot 
handle more than the output of a 20-hp. motor. Then, if 
a regulator with a bias coil is used, the railroad can pur- 
chase the maximum capacity generator, but equipped 
only with a 20-hp. motor. This gives them the full ad- 
vantage of the larger generator when driven from the 
axle, but limits the standby power to the available power 
in the circuit. This, of course, results in a lower priced 
machine. 

A. A. DosIE 


Safety Car Heating and 
Lighting Company, Inc. 


Diesel-Electric 


Locomotive Batteries 


Questions and Answers 


Q.—Why does a cell read reverse when the 
engine won’t start? 

A.—A normal cell will not reverse until it is completely 
discharged, and the engine refusing to start has no bear- 
ing on the reversal of the cell other than completely dis- 
charging the cell. 

Q.—How hot can a battery get before harm is done? 

A.—Standard battery practice is to try to maintain 
the temperature of the battery below 115 deg. F. Con- 
tinuous operation of a battery at higher temperature 
than that can only result in permanent harm to the plates. 

Q.—Should battery compartment be ventilated? 

A.—Yes. This enables the fumes from the battery to 
escape and prevents acid fumes from attacking the ter- 
minals, connectors and inside of a battery compartment. 
It helps to keep the battery cool and eliminates a con- 
centration of gas which is highly explosive. 

Q.—Why is one battery 1.280 gravity and another 1.250? 

A.—The capacity of a battery required for diesel start- 
ing determines the specific gravity. The space available 
for a storage battery has a definite bearing on the specific 
gravity, as well. If a large plate battery can be used, a 
lower specific gravity will give longer life and just as 
good performance. In a small compartment it will be 
necessary to install a lower plate battery, and then in 
order to get the required starting current, a higher grav- 
ity of 1.280 must be used. An automotive battery must 
be as small and compact as possible, therefore, small 
plates are used and higher specific gravity (1.300) is 
normally used. 

. QO.—Does it hurt a battery to start the engine if the 
battery is low? 

A.—No. Unless a battery is completely discharged and 
trying to start the engine completely reverses the entire 
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Complete specific gravity and voltage readings of the entire 
battery when on charge is the only way that a true determi- 
nation of the battery condition can be made 


battery. If there still remains current enough to start 
the engine, the auxiliary generators will recharge the 
battery while in service. 

Q.—How much drop in specific gravity can be expected 
over the life of the battery? 

A.—A gradual reduction of specific gravity may be 
expected as the battery ages. This reduction should not 
exceed 15 to 20 points during the life of the battery, 
and should be taken into account. when the battery is 
recharged from an outside source. 

Q.—What allowable differences between ambient and 
battery temperature is considered satisfactory operation? 

A.—With proper voltage regulator setting, the bat- 
tery temperature will be within a few points of the 
ambient temperature. Consistent high battery tempera- 
ture is an indication of too high a voltage regulator 
setting. 

Q.—How can I determine in advance when a battery 
should be replaced? 

A.—Complete specific gravity and voltage readings of 
the entire battery when on charge is the only way that 
a true determination of the battery condition can be 
made. If there are considerable differences in voltage and 
gravity between cells, the battery should be shopped. A 
bench discharge test will then give the actual remaining 
capacity of the battery and from this test a decision can 
be made as to whether the battery should be replaced or 
not. 

Q.—What difference in specific gravity between the 
highest and lowest cell readings would you consider un- 
satisfactory? 

A.—When one or more cells read 20 points or more 
below the specific gravity of the balance of the cells, an 
investigation should be made to determine whether the 
battery is receiving sufficient charge, over-flushed or just 
what is causing variation between cells. 

Q.—What variation in cell voltages, highest to lowest 
cell readings, would you consider unsatisfactory? 

A.—If there is a variation of more than .20 volts be- 


. tween cells, when battery is charging, this would be con- 


sidered unsatisfactory and the battery should be shopped. 
K. A. VaucHN 
Gould Storage Battery Corporation 
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QUESTIONS AND ANSWERS 








Diesel-Electric 
Locomotives 


MISCELLANEOUS EQUIPMENT 


158-Q.—What time is allowable in the yellow zone? 
A.—Yellow zone operation is permissible for a consecu- 
tively or accumulated time not to exceed 90 minutes. 


159-Q.—W hat is permitted in the white «en? A —Con- 
tinuous operation. 

160-Q.—What type of Speed Transition Meter is used 
for units having manual transition? A —The type equipped 
with two scales. 


161-Q.—What do the scales represent? A.—The outer 
scale is calibrated in miles per hour while the inner scale 
is marked: 1, 2, 3, and 4, which represents the four 
transition positions of the selector handle. 

162-Q.—What should be done as the speed of the loco- 
motive increases or decreases? A.—The selector handle 
should be moved to the corresponding position indicated 
by the pointer. 

163-Q.—What type Speeed Transition Meter is used on 
units having automatic transition? A.—QOn such units a 
type is used on which the inner scale is omitted, leaving 
only the scale for miles per hour. 

164-Q.—How many air gauges are furnished and what 
pressures do they indicate? A.—Two standard air gauges 
are furnished, one indicating brake cylinder and brake 
pipe pressure while the other indicates main reservoir and 
equalizing reservoir pressure. 

165-Q.—What minimum battery voltage should be indi- 
cated by the Battery Voltmeter with the engine shut down? 
A.—With the engine shut down and the battery switch 
closed, the voltmeter should indicate a voltage of 64. 


166-Q.—W hat should a lower reading than this indicate? 
A.—That the battery is not charged or has faulty cells. 


167-Q.—What does the battery voltmeter indicate with 
the engine running? A.—Auxiliary generator voltage. 


168-Q.—What voltage should be indicated under these 
conditions? A.—The needle should be in the green area at 
approximately 74 volts. 


169-Q.—How does the Auxiliary Generator Ammeter 
function. A.—It indicates the ampere output of the auxili- 
ary generator and should normally show a slight charge. 

170-Q.—What will cause the output to vary? A.—The 
variation depends on the auxiliaries being operated and 
the amount of battery charging. 

171-Q.—Name some of these auxiliaries. A.— F uel pump 
motor, crank case exhauster, motor generator set, eddy 
current clutch, etc. 

172-Q.—At which time will the auxiliary generator am- 
meter show a high charging rate? A.—Immediately after 
cranking the engine. 


173-Q.—W hat is the purpose of the Engine Tachometer? 
A.—This instrument denotes Diesel engine speed. 
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174-Q.—W hat is the speed range? A.—350 rpm. idle to 
1000 rpm. full engine speed. 


175-Q.—What pressure should the Lubricating Oil Pres- 
sure gauge indicate at idling speed? A,.—20-25 psi. 


176-Q.—What pressure at full engine speed? A.—45-60 


psi. 

177-Q.—What pressure should the Fuel Oil Pressure 
Gauge indicate? A,—35-45 psi. at all engine speeds. 

178-Q.—What is the function of the Booster Air Pres- 
sure Gauge? A.—This gauge indicates turbosupercharger 
air pressure to the Diesel engine. 

179-Q.—How much pressure should the gauge show? 
A.—15-18 psi. with the throttle in the eight notch fully 
loaded and correspondingly lower values in lower throttle 
notches. 

180-Q.—W here is this gauge on road switchers? A.—Un- 
der the hood on the left side of the radiator compartment 
bulkhead. 

181-Q.—How does the Engine Water Temperature Gauge 
Function? A.—This gauge indicates temperature of the 
cooling water out of the left bank header of the engine. 


182-Q.—W hat is the normal operating temperature? A,— 
140 to 160 deg. F. 


183-Q.—Where is the Control Air Pressure Gauge lo- 
cated on road locomotives? A.—In the nose on the fire- 


man’s bulkhead. 

184-Q.—Where is it located on Road Switchers? A.—On 
the engine control panel. 

185-Q.—How much pressure should it indicate? A.—70 
psi. 


186-Q.—What is the purpose of the Radiator Fan Con- 
trol Air Pressure Gauge? A.—lIt indicates the pressure for 
operation of the electro-pneumatic fan control switches. 


187-Q.—Where is this gauge located on road locomo- 
tives? A.—It is mounted at the right of the engine control 
panel on the older models. On the new model 1,600 RFP 


the gauge is next to the radiator fan control panel. 


188-0.—Where is it located on road switchers? A.—To 
the right of the fan control under the hood on the left side 
of the radiator compartment bulkhead. 


189-Q.—W hat pressure should this gauge indicate? A.— 
15-17 psi. 

190-Q.—For what purpose is the main reservoir gauge 
which is located on road locomotives on the left side wall? 
A.—It is located near the air compressor governor and 
is used as a guide in setting the governor. 

191-Q.—We have a second water temperature gauge, 
where is it located and what is the normal operating tem- 
perature? A.—lIt is located in the right engine outlet 
waterheader near the radiator compartment. The normal 
operating temperature is 140-160 deg. F. 


ALARM AND INbicaToR LIGHTS 


192-Q0.—When does the Hot Engine Light function? 
A.—When the temperature of the engine cooling water 
reaches 185 deg. F. - 
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Steam 
Locomotive Boilers 
By George M. Davies 


Height Over Crown Sheet 


Q.—What is the most desirable distance between the top 
of the crown sheet and the inside of the boiler shell at the 
top; for a locomotive boiler?—R.M.T. 

A.—The most desirable distance between the top of 
the crown sheet and the inside of the boiler shell at the 
top for a given boiler is that which will permit the largest 
possible gas area through tubes and flues without restrict- 
ing the steam space to the extent that there is water 
carryover into the superheater and cylinders. 


Removing Staybolts with Torch 


Q.—What is the correct method for removing rigid 
staybolts with a cutting torch so that the wrapper sheet 
will not be damaged?—R.E.L. 

A.—Staybolts are removed by flame cutting by hold- 
ing the tip of the cutting torch in line with the bolt so 
that the preheating flames contact and heat the edge of 
the telltale hole. When heated sufficiently the oxygen is 
turned on gradually. The torch is then slowly rotated 
around the telltale hole until the center of the bolt, for 
a depth of 3% inch, is consumed. The direction of the 
cut is changed 45 deg. and the bolt pierced through to 
the water space. By rotating the torch slowly at this 
same angle the bolt is cut without damage to sheet or 
threads. The small burr remaining in the threads is then 
removed, completing the operation. 


Water Glass Location 


Q.—In complying with Rule 37 which states, “that the 
lowest gauge cock and the lowest reading of the water glass 
shall be not less than 3 inches above the highest part of the 
crown sheet,” how often is it required that the distance be- 
tween the water glass and the top of the crown sheet be 
checked ?—R. E. K. 

A.—The height of the crown sheet in a locomotive 
boiler cannot be termed as permanent due to service con- 
ditions and repairs and although there is no rule as to 
definite intervals at which time the distance between the 
lowest gauge cock and the lowest reading in the water 
glass to the top of the crown sheet should be checked it 
would appear that this distance should be checked, by 
the methods used by the railroad for locating these parts, 
after the application of a new rear tube sheet, a firebox 
removal, or any repairs that could in any way possibly 
effect the height of the crown sheet. 


How To Test Welded Seams 


Q.—When applying an all-welded shell to a locomotive 
boiler what provisions are made for testing the shell, since 
it is not possible to test the welded seams under pressure 
at time of construction?—R.E.V. 


A.—The all-welded shell is tested under pressure after 
it is applied to the boiler, it is given the first hydrostatic 
prior to application of superheater header or units. 

The boiler is subjected to a hydrostatic test of 14% 
times the designed pressure and while subject to this 
pressure all butt-welded joints which are unsupported 
by other means, and all other welded joints where such 
a test is feasible, is given a thorough hammer or impact 
test. This impact test consists of striking the plate at 6-in. 
intervals on both sides of the welded joint and for the 
full length of all welded joints. The weight of the hammer 
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in pounds shall approximately equal the thickness of the 
shell in tenths of an inch, but not to exceed 10 lb., ana 
the plate shall be struck with a sharp swinging blow. The 
edges of the hammer shall be rounded so as to prevent 
defacing the plates. 

Following this test, the pressure should be maintained 
at not less than one and one-half the designed pressure 
and held there for a sufficient length of time to enable 
exterior inspection of all joints and connections. 

Pin holes, cracks or other defects should be repaired 
only by chipping, machining or burning out the defect 
to clear metal, and re-welding. For gas welding, the metal 
around the defects shall be pre-heated to a dull red for a 
distance of at least 4 inches all around. Any preheating 
means may be used, such as flange fire, gas or oil burner, 
or a welding torch. The preheating shall be done slowly, 
so that the heat will get well back into the plate and 
expand it thoroughly. For metallic arc welding, pre- 
heating or reheating is not required. After any repair 
welding, the area in the vicinity of the weld shall be 
stress-relieved by heating to a dull red to equalize stresses, 
and then cooled slowly. 

Any repair welding that may be necessary will be per- 
formed by a welder qualified in conformance with the 
requirements of the A.S.M.E. Code. All repair work to 
welded seams as above specified should be done under the 
direct supervision of a qualified inspector. 

Boiler to be absolutely tight at hydrostatic test. 

Following the first hydrostatic test, if repairs have 
been made to any welded joints, apply hydrostatic pres- 


- sure of 50 per cent over designed or working pressure. 


The boiler must be absolutely tight during this test. 

If no repairs are made to any welded joint during first 
hydrostatic test, the second hydrostatic is not required . 

Following the hydrostatic tests draw off solution in 
boiler to reduce water level to about 14 inches above 
crown, then fire up boiler and test under own steam to 
20 per cent above working pressure; the time to be con- 
sumed in raising the required steam pressure to be 414 
hr., after which blow back the pressure to 100 Ib., then 
raise the steam again to required pressure and caulk all 
leaks. Leaks in welded seams in course assembly must not 
be caulked. 

Maintain boiler pressures (20 per cent above working 
pressure) for about one hour, then cut off burner and 
allow pressure to drop to 100 lb., blow off all steam 
eee slowly before water is drained. Drain boiler. 

emove all four corner washout plugs and let boiler stand 
until absolutely cold, after which the boiler shall be 
entered and the interor surfaces and connections examined 
as conditions will permit. Apply superheater header and 
units and apply hydrostatic pressure of 25 per cent over 
working pressure to test superheater header and unit 
joints. 

Fire up boiler and test under own steam to 20 per cent 
above working pressure, water level to be maintained at 
two gauges and time to be consumed in raising required 
boiler pressure to be 414 hr.: and caulk all leaks. Leaks 
in weld seams in course assembly must not be caulked. 
(When pressure reaches 100 lb. per square inch, blowout 
header and units.) 

After the second fire test has been successfully com- 
pleted, blow off the steam pressure and then slowly drain 
boiler of all contents. 

Future repairs to any all-welded seams or liners in shell 
course assembly, which may become necessary after ser- 
vice of boiler, are to be made in accordance with estab- 
lished practice in the application of repairs to locomotive 
boilers of conventional construction. 
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Schedule 24 RL 
Air Brakes 


OVERSPEED PROTECTION FEATURE — H-24-C RELAYAIR 
VatveE UNIT (continued ) 


1080-Q.—W hat results from air flowing to the chamber 
over diaphragm 10? A.—The diaphragm will move down- 
ward seating valve 17 which will prevent the No 10 line 
from exhausting to atmosphere through the overspeed ap- 
plication valve. 


1081-Q.—Why is this only a temporary suppression? 
A.—Air in the 17 line can exhaust to atmosphere through 
choke 2 in the H-24-C relayair valve unit at a predeter- 
mined rate, allowing diaphragm 10 of the overspeed sup- 
pression valve to move upward opening valve 17. 


1082-Q.—What happens when valve 17 is opened? A.— 
The No. 10 line is reconnected to the atmosphere through 
the overspeed application valve and causes a service brake 
application if the overspeed condition has not been re- 
lieved. 

1083-Q.—How is a temporary suppression obtained when 
the emergency application portion is used? A.—By placing 
automatic brake valve handle in first service, service or 
lap position while the equalizing discharge valve is open. 


1084-Q.—How does this cause a temporary suppression? 
A.—Brake pipe exhaust is connected through passages 17 
and 26, pipe 26 to passage 17 of the H-24-C Relayair valve 
unit to the top of diaphragm 10 of the overspeed sup- 
pression valve. 


1085-Q.—What will bring about a permanent suppres- 
sion? A.—This is obtained when control pipe 16 pres- 
sure reaches about 30 lb. 

1086-Q.—Explain how the air in pipe 16 causes a per- 
manent suppression. A.—dAir flows from the D-24 control 
valve through pipe 16, passage 16 and passage 8 in the 
H-24-C Relayair valve unit, to chamber D of the cut-off 
valve. When the pressure reaches about 30 lb. diaphragm 
10 will move downward and close valve 16 which cuts 
off the No. 10 line from atmosphere and holds the ap- 
plication portion piston in release position. 


HA-24-C Retayark VALVE UNIT 


1087-Q.—How many relayair valves are mounted on this 
urit? A—Five. 


1088-Q.—Name them. A.—Cut-Off Valve; Overspeed 
Application Valve, Overspeed Suppression Valve; Sand- 
ing Valve; and Brake Pipe Cut-Off Protection Valve. 

1089-0.—Two of these valves have not been discussed 
previously, the Sanding Valve and Brake Pipe-Cut-Off- 
Protection Valve. How does the Sanding Valve function? 
A.—The Sanding Valve operates from the D-24 Control 
Valve (during an emergency application) or from the 
automatic brake valve (during an overspeed, train con- 
trol or safety control application) and permits the flow of 
air to the sanders. It also operates the brake pipe cut- 
off protection valve. 

1090-Q.—How does the Brake-Pipe Cut-Off Protection 
Valve function? A.—It provides protection against loss 
of nain reservoir air and possible release of the brakes, 
from an emergency application started from the train 
when the brake valve handle remains in running position. 

1091-Q0.—Does this valve protect against loss of main 
reservoir air caused by a broken main reservoir equalizing 
pipe? A.—It does not. 
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1092-().—Are these valves interchangeable? A.—Valves 
1, 3, 5 and 6 are all interchangeable but valve 4 operates 
at a different pressure, requiring another type of spring. 

1093-Q.—W hat pressure operates the sanding valve when 
an emergency application takes place? A.—Emergency 
reservoir air is connected from the control valve to pas- 
sage 15, pipe 15 to passage 15 of the relayair valve unit, 
to chamber N of the sanding valve. 


1094-Q.—What then happens? A.—Air in chamber N 
depresses diaphram 10, opening valve 15, connecting the 
volume reservoir, pipe 31, passage 31 to passage 9 to the 
sanders. 

1095-Q.—What provides the proper blow down time for 
the sanding reservoir? A.—A choke fitting in passage 9 
of the Relayair valve unit. 


1096-Q.—What other connection is made from passage 
9. A.—Air pressure from passage 9 is also connected to 
chamber R of the brake pipe cut-off protection valve. 


1097-Q.—What action then takes place. A.—dAir pres- 
sure in chamber R moves diaphragm 10 down, opening 
valve 15, venting passage 10 to the atmosphere. 


1098-Q.—What movement takes place when passage 10 
is vented? A.—Brake application piston in the brake valve 
is then moved to application position. 


1099-Q.—wW hat desirable result is thus obtained? A.— 
Communication is thus cut off from the main reservoir to 
the brake pipe preventing loss of main reservoir pressure. 


AUTOMATIC TRAIN CONTROL 
1100-Q.—What are the parts required for Automatic 
Train Control? A.—NS-1 reducing valve; magnet valve; 
timing valve; stop reservoir; whistle; brake application 
valve circuit controller; sealed cut-out cock; A-l sup- 
pression valve; acknowledging valve; No. 1 and No. 2 
acknowledging reservoirs; suppression reservoir 19; 
suppression timing reservoir and timing valve reservoir. 
1101-Q.—How does the NS-Il-reducing valve function? 
A.—The NS-1-Reducing Valve used with the C signal 
valve, located in the main reservoir pipe to the cab signal 
magnet is used to reduce main reservoir pressure for use 
in the cab signal system. 
’ 1102-Q.—What is the magnet valve for? A.—For the 
cab signal system with whistle and acknowledging valve. 
1103-Q.—How does the timing valve function? A.—It 
automatically applies the brake when initiated from a 
train control application in train stop territory and oper- 
ates the timing valve whistle and fireman’s call signal 
circuit controller in cab signal territory. 

1104-Q.—What is the stop reservoir used for? A.—Con- 
nected to the timing valve and the brake valve, it is used 
to enforce a time interval and insure completion of a 
stop when a train control application takes effect. 

1105-Q.—How does the whistle function? A —The whis- 
tle is connected to the timing valve and blows a warning 
when a train control stop application or cab signal is 
initiated. 

1106-Q.—What is the purpose of the brake application 
valve circuit controller? A.—To prevent the release of a 
train control, overspeed or safety control application until 
after the train has come to a stop, once the application 
piston moves to service position. 

1107-Q.—W hat is the purpose of the sealed cut-out cock? 
A.—The cock is located in the pipe between the timing 
valve and the service piston of the brake valve and cuis 
out train control operation when it is not desired. 
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EDITORIALS 





A Satisfactory Basis 
For Diesel Repairs 


What is the most satisfactory basis for setting up a pro- 
gram of repairs to diesel locomotives which will assure 
desired results? Frankly Railway Mechanical and Elec- 
trical Engineer doesn’t know the answer to that question 
and discerns quite a difference of opinion among various 
experts in the field. Sometimes diesel motive power is 
maintained more or less on a time basis which does not 
take into consideration the use factor, or mileage made. 
In other cases, inspection and repair periods are scheduled 
in accordance with mileage figures which apparently 
overlook the fact that, in the interest of safety, time 
limits are generally desirable for the replacement of 
certain parts more or less without regard to the length of 
service. 

It is probable that a combination of the two methods 
mentioned will best produce desired results which may be 
summarized as the servicing and maintenance of diesel 
locomotives in such a way as to give most effective and 
reliable service at least cost. One thing is sure, namely, 
that any maintenance program which calls for either 
inspection or repair and replacement of parts at more 
frequent intervals than necessitated by their actual con- 
dition is an economic waste which railroads can ill afford, 
not only on account of the extra cost involved, but because 
badly needed equipment is held out of service that much 
longer. 

Moreover, experience with diesel locomotives shows 
that parts which are giving entirely satisfactory service 
sometimes fail soon after being inspected and tampered 
with by inexperienced or improperly trained workmen. 
At the January 15 meeting of the Northwest Locomotive 
Association, this fact was confirmed by an incident cited in 
the paper on “Diesel Engine Maintenance,” by M. Sud- 

eimer, educational director of Electro-Motive. Accord- 
ing to the account, the main-bearing shells of a diesel 
locomotive came due for inspection at a certain shop and 
a machinist asked his helper to “drop the main bearings.” 


Evidently this helper was quite literal minded for he did | 


just that—dropped all of them from front to back of the 
engine. The crankshaft came down also and there was no 
trouble whatever in rolling out the upper halves of the 
main bearing shells. 

After inspection, the main bearings were replaced and 
tightened again, using the correct torque wrench—but 
beginning at the rear of the engine, working to the 
front and neglecting to recheck the rear main bearing 
for any change in torque reading. It is not surprising that 
after a short period of service the crankshaft of this 
locomotive had to be replaced. Even with the most ex- 
perienced and skillful maintenance forces, it seems rea- 
sonable that accurately fitted diesel locomotive parts 
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which give no evidence of trouble and are apparently 
still well within the service life of the material from a 
fatigue standpoint should be continued in uninterrupted 
use. If taken down for inspection and the measurement 
of infinitessimal wear, there is too much chance that sub- 
sequent adjustment may not be as accurate as at first 
and momentary carelessness may introduce dust or abra- 
sive particles into the wearing surfaces. 


“The First Diesel and 
The Last One, Too” 


Back on page 52 of this issue there is a story by one Dave 
Andrews which purports to be a true narration of the 
trials and tribulations of a shop gang on a small railroad 
that had been running “down hill” for several years until 
its obsolete steam power had reached such a state of 
disrepair that there was nothing left to do but buy some 
new power or go out of business. Naturally, the diesel 
was the answer. The story tells about their introduction 
to their first diesel. 

The real value of such a tale lies in the unconscious 
recounting of the year-after-year depreciation in the 
physical condition of a railroad property especially with 
respect to the facilities used to maintain and service 
motive power and cars. It’s a viscious circle wherein 
shortsighted management too often trades the few dollars 
that a sensible policy of shop and terminal improvements 
would cost against what it thinks is a saving in current 
equipment maintenance costs and winds up several years 
later to discover that as motive power and car equipment 
improve in design or type, inadequate servicing and 
repair facilities not only cause unnecessary out-of-service 
time but run up the unit cost of car and locomotive, 
maintenance as well. 

The story brings home the behind-the-scenes difficulties 
of getting “our first diesel” back on the road with 
nothing to work with and also shows how foolish it is 
to expect even the first unit to perform satisfactorily and 
economically unless, along with its initial cost, is included 
the collateral appropriation for suitable repair facilities. 

Experience with diesel power has demonstrated again 
and again that the builders’ early sales arguments that 
“you don’t need any elaborate shops to maintain a 
diesel” are pretty well discounted and that any road 
that tries to economize by getting along without modern 
repair shops for either its first diesel—or the last one 
—is heading for a rude awakening when the bills come 
in. Ten or twelve—or even three hours—of unnecessary 
out-of-service time is too much penalty to pay on the 
investment and revenue-producing ability of a $150- or 
$200-thousand locomotive unit. 
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Everything That | 
Runs Requires Care 


A supervisor at a small servicing point where both steam 
and diesel power are serviced related an occurrence on 
his road that unfortunately all too typically represents 
mechanical-department policy today on many roads, with 
an appalling financial result. This particular incident con- 
cerns cylinder packing for several classes of fairly modern 
steam power. Before the large-scale adoption of diesel 
power, when steam locomotives were given somewhere 
near the attention necessary to assure economical opera- 
tion, this packing lasted an average of about a year and a 
half. Today it usually requires renewal monthly. 
Dramatic as this reduction in packing life is—to about 
a twenty-fifth of what it was less than a decade ago when 
allowance is made for the lower mileage now being turned 
in by the steam powet—it is not half so startling as the 
fact that nobody seems to care. Everybody seems to be too 
preoccupied with diesel problems to bother to find out 
whether the difficulty results from improper water treat- 


NEW 


Tue Dreset-ELectric Locomotive HanpBook—Elec- 
trical Equipment. By George McGowan, technical con- 
sultant. Published by Simmons-Boardman Publishing 
Corporation, New York. 290 pages, illustrated, 51/2 in. 
by 814, in. Fabrikoid binding. Price, $4.95. 

This is the second of a two-book series on the diesel- 

electric locomotive and is devoted to the electrical equip- 

ment of the locomotive. The material is so presented that 
one man with an ordinary layman’s knowledge of electri- 
city will be introduced to the subject with little difficulty. 

The book begins by discussing at some length the 
reason for the adaption of the electrical transmission to 
the diesel locomotive. The advantages and disadvantages 
are shown and the subject is developed to indicate 
the limitations of the equipment used. The reasons for 
transition of circuits during operation and the necessity 
for precise operating technique are shown. 

Common electrical terms are. defined and explained 
and common electrical formulas given. The various cir- 
cuits in the locomotive and the reasons why they are 
necessary are explained. Schematic wiring diagrams 
are explained and the various symbols used on these 
diagrams are identified by their function in the electric 
circuit, 

The principles of electric generation are described and 
the construction and operation of the electric traction 
generator is explained. With the information given 
in the electrical fundamentals it is easily shown what 
troubles may occur to the generator because of overload 
or improper handling in operation. The traction motors 
are similarly discussed. 
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ment, carrying the water too high while running, poor 
alignment or any other of a dozen possible causes. 

Thus a couple of thousand dollars a year is wasted 
for each locomotive experiencing this trouble without any 
time or effort being expended to find the cause and the 
cure. Surely a little time out could be profitably taken 
from diesel problems to remedy at least the outstanding 
steam-locomotive troubles. The preceding case is not an 
isolated one. Comparable money-wasting difficulties re- 
sulting from neglect are common on the majority of 
steam locomotives today in all parts of the country. 

The cost of ignoring the steam locomotive goes beyond 
the obvious additional expenditure resulting from un- 
necessarily frequent parts replacement, and the inconven- 
ience of holding the locomotive out of service. It also 
has a bad effect on the morale of the supervisor who is 
understandably puzzled by the lack of attention lo 
difficulties that he knows are costing plenty of good money 
but which he also knows could be eliminated without 
undue time or effort. The effect of this on his attitude 
can be easily guessed, as can be the effect on his morale 
when he finds himself being censured for things that seem 
much less important. 


BOOKS 


A chapter is devoted to the function of the exciters, 
auxiliary generators and motor blowers and their re- 
lationship to the operation of the locomotive as a whole. 
Construction details and specific duties are outlined. 

Storage batteries are covered in detail. Their function 
and duties in the locomotive are outlined and the func- 
tion of the voltage regulator in relation to the battery 
is demonstrated. The proper use of the battery and the 
steps to take to avoid failures in service are pointed out. 

The construction and functions of the various types 
of switches, such as contactors, relays, circuit breakers, 
magnet valves and interlocks contribute to the subject 
matter of the last general chapter. 

The final chapters, one each for the major builders— 
American Locomotive-General Electric, Electro-Motive 
Division, Lima-Westinghouse, Baldwin-Westinghouse and 
Fairbanks, Morse-Westinghouse—detail the electrical 
and control equipment separately for these locomotives. 
The electrical components are described in detail in the 
first part of each section dealing with a specific builder 
and the second part is devoted to the control problem 
met in the specific locomotive being described. 

As with the mechanical book, no attempt is made w 
show any of the electrical equipment of one locomotive 
in comparison with any other. The information has been 
checked by the builders for accuracy and completeness 
of detail. There has been no attempt to offer actual 
operating instructions, as contrary to good railroad 
practice, but the information in the general chapters 
should indicate the reasons for certain specific operating 
instructions, 
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Aluminum Housing 
Track Jack 


An aluminum housing which permits a 25 
per cent weight reduction is the outstand- 
ing feature of the illustrated model 517-BA 
track jack made by the Duff Norton Mfg. 
Company, Pittsburgh 30, Pa. Designed for 
ease in spotting and carrying, this device is 
light enough to allow section gangs to keep 
pace with the fast, modern equipment used 
in surfacing, tamping and aligning oper- 
ations, 

Its base casting is of a special aluminum 
alloy, but all operation parts are made of 
heat-treated high carbon steel. A thumb 
guard prevents injury in tripping, and both 
upper and lower pawls are spring actu- 
ated to prevent accidental tripping. Car- 
rying and spotting are simplified by a bail 
type handle. 

The jack will raise a 15-ton load 5 in. 
The toe is exceptionally broad, 2% x 3 in. 
to keep it from cutting into the ties when 
a load is applied to the track. The rack 
measures 15% in. square which is % in. 
larger than conventional racks. 


Crankcase 
Oil Tester 


According to the Photovolt Corp., New 
York 16, the Photoelectric Crankcase Oil 
Tester, Model 75 is the first instrument 
of its kind permitting definite readings 
of oil contamination as an indication for 
the necessity of changing crankcase oil 
of internal combustion. engines. 

A few drops of oil from the dripstick 
are sufficient for the test which can be 
carried out in less than a minute. Meas- 
urements are based on the action of a 
source of light upon a self-generating 
photo-cell of the dry-disc type. For oper- 
ation, the tester can be connected either 
to an a.c. power line or to a standard 
6-volt storage battery. 

A handle on the housing makes it con- 
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venient to carry the unit which weighs 
only 9 lb. The photocell is molded and 
hermetically sealed into polymerized plas- 
tic and can be relied upon to give service 
under unfavorable conditions of atmos- 
pheric moisture and chemical vapors. 

The only part which requires replace- 
ment is the lamp which is easily acces- 
sible from the bottom of the unit. 


Supercharger 
Test Apparatus 


A development recently put into operation 
at the Cooper-Bessemer Corp., Mt. Ver- 
non, Ohio, plant, now makes possible com- 
plete performance tests of each exhaust- 
driven supercharger prior to installation 
on its engine. By means of this unique 
testing apparatus, each Cooper-Bessemer 
supercharger is performance-run under 
conditions of loads and temperatures well 
in excess of those on the engine for which 
it has been built. 

The new rig makes provision for each 
supercharger to propel itself. In operation, 
air discharged from the supercharger’s 
centrifugal compressor is directed through 
an oil fire combustion chamber. The 
heated air is then piped through the 
supercharger’s gas turbine, driving in turn 
the same centrifugal compressor unit be- 
fore being discharged into the atmosphere. 
Variations in load are, ofj,course, deter- 
mined by the amount of air discharged 
from the centrifugal compressor. Tempera- 
ture is governed by the rate of combustion 
in the heating chamber. 


Installed in its own experimental build- 
ing this “boot strap” equipment has com- 
plete facilities for remote control oper- 
ation. Seated at the control panel in an 
adjoining room with visual and recording 
instruments, the operator can see at a 
glance the progress of each test. 





Chrome Plated 
Steel Tape Rules 


The blades of these tape rules, made by 
the Lufkin Rule Company, Saginaw, Mich., 
below the surface, protected against wear 
These Chrome-Clad, satin-finish blades ab- 
sorb disturbing light reflections and afford 
easy reading of all markings and gradua- 
tions. The blades or measuring device in 
black markings stand out sharply against 
the hard, smooth chrome-white surface 
and they are bonded to the steel and sunk 
the illustrated tape rules are now part of 
the Mezurall and Wizard Jr. units. Its 
are 100 per cent metal, will not chip, crack 
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or peel and are rust resistant. Balanced 
construction holds the blades at any length 
withdrawn and are held in the case by 
a stop catch guarding against breakage 
when not in use. Blades are replaceable 
and have a detaching device that permits 
replacement in a matter of seconds. Self 
adjusting end hooks on the rule have an 
automatic sliding action affording ac- 
curate butt-end and hooked-over measure- 
ments. 

The heavily plated cases for the rules 
have flush inset side plates in attractive 
red and white colors. 


Control of Insect 
Infestation in Box Cars 


Studies have revealed that the primary 
source of infestation of food products in 
box cars is from insects that harbor in 
accumulations of grain and other organic 
food materials which accumulate in inac- 
cessible places behind the inner wood 
wall linings. A method of infestation con- 
trol in box cars has been developed by 
Frank S. Bishop, Minneapolis, Minn., in 
collaboration with a milling company and 
a railroad company. This system alleviates 
the infestation by filling the voids behind 
the inner linings with Fiberglas blankets. 
From three to six compartments are 
formed behind the end lining by the hori- 
zontal corrugations in the steel ends, the 
furring strips and the vertical tongue- 
and-groove lining boards. Grains or or- 
ganic dust which gets into these compart- 
ments through cracks or small breaks 
cannot be removed by any cleaning 
method. No means of eliminating the in- 
sect populations harbored and fed by 
these accumulations has been found. 
Many box cars are built with the hori- 
zontal bottom board left out of the side 
lining of the car. This permits grain and 
other organic material which seeps into 
the space behind these linings to settle 
out onto the car floor by gravity. Even 
with these channels open, however, it is 
possible for accumulations of grain par- 
ticles and dust to become caked in the 


The first step—applying a thick coat 
of asphalt emulsion to the corrugated- 
steel ends to prevent rust 


He: 


The Fiberglas wool blankets are held 
by large-head nails 


Installing the wood lining in the con- 
ventional manner 


side walls so that they cannot be broken 
up by hammering the inner lining. 

In applying the Bishop System to the 
ends of a box car the inside surfaces of 
the steel ends and furring strips are first 
painted with an asphalt emulsion to pro- 
tect these areas from moisture. Blankets 
of Fiberglas wool 2 in. thick, 24 in. wide 
and as long as the width of the car are 
then nailed to the furring strips to hold 
them in place until the wood lining boards 
have been installed. The lining compresses 
the wool firmly into all voids in the spaces 
behind the linings. A similar method is 
employed in applying the Fiberglas in 
the side walls of the car. 

Installation of the Bishop system in the 
two ends of a car requires approximately 
one man hour on the part of two carpen- 
ters, and about 180 sq. ft. of Fiberglas 
wool. The material and labor required to 
install the Fiberglas in the side walls of 
the car depends upon the size of the car. 

Two tests have been conducted which 
illustrate the inability of insects to propa- 
gate in or to migrate through Fiberglas 
wool. In one, a layer of infested flour was 
placed in the bottom of a beaker and 
separated from a top layer of clean, un- 
contaminated flour by compressed 2-in. 


* thickness of Fiberglas wool. The insects 


did not penetrate the wool and the top 
layer of flour remained uncontaminated 
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after the beaker had stood for months 
under conditions ideal for propagation. 
- In the other test a trial installation of 
the Bishop system was made in the ends 
of a car in 1947. The side walls were 
left untreated. After approximately three 
years of service, during which time the 
car had traveled to all sections of the 
country, the end and side linings were 
removed and the contents of the walls ex- 
amined in the biological laboratory of a 
flour mill. The ends of the car, protected 
by the Bishop System, were found to be 
free of all forms of infestation. Bottom 
boards of the untreated sides were re- 
moved and large accumulations of grains 
and organic matter were found. Analysis 
of this material showed that it contained 
many live insects which had propagated 
for several generations. 

Information relative to the Bishop Sys- 
tem of infestation control in box cars may 
be obtained from Department T, Owens- 
Corning Fiberglas Corporation, Toledo 1. 


Frostproof Sanitary 
Water Hydrant 


Several design changes have been made in 
the illustrated water hydrant recently in- 
troduced by the Crane Company, Chicago 5. 
Like its predecessor, the new model fea- 
tures a de-icing tube (A) which elimi- 
nates the need for an underground run- 
off. This tube contracts when the hydrant 
is not in use and permits only a small 
amount of water to remain in the spout. 
Under freezing conditions, this forms a 
thin ribbon of ice. 

When the operating valve is again opened, 
incoming water pressure quickly expands 
the tube away from the ice and forces 
water around it. This action breaks up the 
ice and ejects it through the spout. Another 


(Continued on page 90) 
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feature is a rubber tubing which gives 
greater water capacity and eliminates the 
possibility of leakage at spout inlet. 

The entire device above and below 
ground, is completely sealed against entry 
of any polluted moisture or matter that 
might contaminate the water supply. 

A new cap design and handle operating 
mechanism (B) seals out the weather. A 
grease fitting (C) has been added to 
provide a means of lubrication. The cone- 
shaped rubber disc (D) reduces the pos- 
sibility of foreign matter being entrapped 
and cutting out the seating surfaces. 

The improved hydrants are available for 
3, 4 and 5 ft. bury. They are recommended 
for a working pressure of 100 lb. cold 
water maximum and a minimum pressure 
of 30 lb. down to minus 15 deg. F. or 50 
Ib. down to minus 40 deg. F. 


Portable Hot 
Air Furnace 


A fully portable hot air furnace, equipped 
with an automatic oil burner has been 
introduced by the Quiet Oil Burner Corp., 
Newark 4, N. J. Of new design, it in- 
cludes the fuel saving Catomic adjustable 
turbulator in the burner nozzle which 
produces high combustion so that no 
smoke stack is required. 

The unit can be wheeled around from 
space to space or can be used permanently 
in one place. To operate, all that is neces- 
sary is to plug in the conductor cord to 
any 110 volt line, attach the hose to the 
oil drum, hang up the thermostat and 
turn on the switch. 

This device is ideal for heating large 
spaces such as airplane hangars, railroad 
round houses, piers and shops. Other ap- 
plications are for thawing or preheating 
trucks, tractors and railway rolling stock. 

The furnaces are available in several 
sizes. All burn regular No. 2 grade fuel 
oil and have stainless steel combustion 
chambers. A hook on the top is for lifting 
the complete unit from floor to floor. 
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Crank Pin 
Grinding Machine 


This unit, designated as the Type DH 
crank pin grinding machine, is available 
ia swings of 16 or 25 in. and in lengths 
to accommodate 32, 42 and 72 in. crank- 
shafts. Made by the Landis Tool Co., 
Waynesboro, Pa., it is used extensively 
for high production grinding of 4, 6 or 
8 cylinder crankshafts. 

Many refinements to speed production 
are built into this improved model. Lu- 
brication to the carriage and wheelbase 
ways is from a separate reservoir with 
pump and filter. A safety pressure switch 
prevents operation of the machine unless 
pressure exists in the system. The car- 
riage ways are fully protected from dirt 
by telescoping covers which keep the hand- 
scraped ways protected regardless of the 
carriage position. 

A sensitive hand feed for the carriage 








is used for positioning the crank shaft 
laterally as the grinding wheel moves to- 
ward the work. Facilities are provided for 
quick filling and emptying of its fully 
enclosed oil reservoir as well as gauges 
to show the oil level. 

Speeds of the hydraulic traverse are 
adjustable at the front of the machine. 
There are separate controls for position- 
ing speed of the carriage and for both 
right hand and left hand cushioning 
speeds. 

An overhead type wheel dresser may be 
obtained to speed the operating cycle. 
This dresser is hydraulically operated and 
permits dressing the wheel without chang- 
ing the work set-up. 

A variable speed motor to maintain cor- 
rect surface speed of the wheel regardless 
of wheel diameter is available. Automatic 
sizing is optional equipment. 


Transformer Welder 


Air Reduction Sales Company, 60 East 
42nd street, New York 17, has announced 
the availability of a new 200-amp. trans- 
former welder. Called the Airco 200-Amp. 
Model MCX Transformer Welder, it is the 
latest development in the Wilson line. It 
is 12 in. by 17 in. by 23 in. high, and is 
designed to cover a wide range of applica- 
tions from light duty sheet metal jobs to 
heavy duty industrial work. It has a full 
200-amp., 50 per cent duty cycle, N.E.M.A. 
rating. Three current ranges selected by 
insulated tapered plug connectors and 
hand crank adjustments within each range 
provide currents from 30 to 250 amp. This 
permits the use of 4g-in. to %g¢-in. diameter 
electrodes. Silicone insulation permits high 
temperature operation and is water re- 
pellant. 

This welder employs an automatic hot 
start control with a hermetically sealed 
gas-filled, time-delay relay magnetic switch 
that has no open contact. It is of simple 
(Continued on page 120) 


APRIL, 1951 































“YOU BUY 1 BOX... OR 10,000 BOXES... 
AT THE SAME LOW FLAT PRICE PER BRUSH!” 


BECAUSE WE’VE 
STANDARDIZED 


NATIONAL 


TRADE-MARK 


CARBON BRUSHES 


FOR DIESEL-ELECTRIC LOCOMOTIVE EQUIPMENT! 





OU PAY the same low, flat price regardless of how ARDIZED “NATIONAL” brushes for all motors and 
many brushes you buy, providing you buy one box generators commonly used on diesel-electric locomo- 
or multiple thereof. You get fast delivery because these _ tives. We have picked the best brushes in the field for 
brushes are kept in stock in large supply. You get bet- dependable operation under severe and varying con- 
ter quality because of manufacturing refinements made ditions. We have made them with top performance 
possible by mass production economies. You get a grades and still stronger connections — made them 
brand new package — sturdy, attractive, easy to store better in many ways —and we are now making these 
and handle. brushes in quantity. The list of STANDARDIZED 
Why is this possible? Because we have STAND- _ diesel-electric brushes follows: 











BRUSH NO. SIZE (INCHES) GRADE 
FOR TRACTION MOTORS 
NC 24-7215 2 x2%x% (%-%) “Plytek” Grade AZY 
NC 24-7213 2 x2%x% (%-%) “Plytek” Grade AX-5 
NC 24-5620 2 x1%x% (%-%) “Plytek” Grade AZY 
NC 24-5619 2 x1%x% Grade AX-5 
NC 20-6420 2%x2 x % (ts-ts) “Plytek” Grade AZY j 
NC 20-6419 2%x2 x% (te-ts) “Plytek” Grade AJH 
NC 32-5204 2%x1%x1 Grade AX-5 
FOR MAIN GENERATORS 

NC 24-4024 2%x1%x% (%-%) “Plytek” Grade 255 
NC 24-4009 2%x1%x% (%-%) “Plytek” Grade SA-45 
NC 12-4819 2%x1%x% Grade SA-35 

(30/30 Bevel) 
NC 20-4202 2is xls x %& (t-te) “Plytek” Grade SA-3590 
NC 20-5633 2%x1%x % (*s-1te) “Plytek” Grade SA-3590 
NC 12-4812 
NC 12-4813 2%x1%x% Grade SA-35 

(35/10 & 35/30 Bevels) 
NC 13-5101 2% x 1.580 x .400 Grade AX-5 

FOR AUXILIARY EQUIPMENT 

NC 20-3220 2x1 x% Grade 259 
NC 16-3220 1%x1 x% Grade SA-3538 
NC 16-5622 1%x1%x% Grade 259 
NC 08-3216 1%x1l x% Grade SA-45 

















The terms “National”, “Plytek” and the Three Pyramids Device are registered trade-marks of 


NATIONAL CARBON COMPANY - Division of Union Carbide and Carbon Corporation 


30 EAST 42ND STREET, NEW YORK 17,N Y. 
District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco + In Canada: National Carbon Limited, Toronto 4 
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NEWS 





Allied Railway Supply 
Exhibit 


TENTATIVE arrangements are being made 
by the Allied Railway Supply Association, 
for holding exhibits during the meeting of 
the Coordinated Mechanicl Associations at 
the Sherman Hotel, Chicago, September 17 
to 20. The Electrical Section, A.A.R., will 
meet at the same time at the La Salle 
Hotel. Details concerning the exhibit may 
be had by writing to the secretary of the 
supply association, P.O. Box 5522, Chi- 
cago 80. 


May Locomotive and 
Car Programs 


Tue National Production Authority has 
approved allocations, including 36,600 tons 
of steel, for locomotive building and 288,- 
500 tons for freight cars in May. The 
program contemplates a May production 
of about 300 locomotives. 

The freight car program, which has been 
on a 10,000-car monthly basis since it was 
inaugurated in January, will become a 
9,000-car program in May. The N.P.A. 
has advised participating steel producers 
that May allocations for the program will 
total 288,500 tons of steel. This compares 
with monthly allocations of 310,000 tons 
during this year’s first four months. It is 
understood that the Defense Transport Ad- 
ministration is undertaking to have the cut 
restored. 


Samuel R. Lewis Receives 
Anderson Medal 


SamvueE. R. Lewis, consulting mechanical 
engineer of Chicago, and the author of 
several textbooks on engineering as well 
as of numerous technical papers and en- 
gineering articles, including “Railway Air 
Conditioning” and “Air Conditioning and 
Refrigeration,” has been awarded the 1950 
F. Paul Anderson Medal of the American 
Society of Heating and Ventilating Engi- 
neers for “outstanding contributions to 
the advancement of heating, ventilating and 
air conditioning.” 


Bureau of Safety Report 


Tue annual report of Director S. N. 
Mills of the Interstate Commerce Commis- 
sion’s Bureau of Safety for the fiscal year 
ended June 30, 1950, has been submitted 
to the commission and sets forth in the 
usual form the results of inspection of 
safety-appliance equipment on railroads, 
together with information on hours of ser- 
vice of railroad employees, installation and 
inspection of signal systems, interlocking 


and automatic train-stop and train-control 
devices, investigation of accidents, pros- 
ecutions for violations of railroad safety 
laws and other activities of the bureau. 
During the year under review, 1,149,879 






freight cars, 29,533 passenger-train cars and 
12,647 locomotives were inspected, as com- 
pared with 1,072,219 freight cars, 27,481 
passenger-train cars and 12,044 locomotives 
in fiscal 1949. Of the 1950 total, 3.37 per 





ORDERS AND INQUIRIES FOR NEW EQUIPMENT 
PLACED SINCE THE CLOSING OF THE MARCH ISSUE 


DIESEL-LOCOMOTIVE ORDERS 





Read No. of Horse- Pa 
‘oa units power rvice Builder 
Akron & Barberton Belt................ Bee «= BD... wc oe Baldwin-Lima- Hamilton 
Calumet & Heela poeeantes Copper Co. 1 So eC Sa Baldwin-Lima-Hamilton 
Kansas City Southern. . 4 ee eee Baldwin-Lima-Hamilton 
Louisville & Nashville. . een 10! SED: * WN oe wasun vvivek Electro-Motive 
31! 1,500 Freight........... Electro-Motive 
12"*B’ 1,500 Freight........... Electro-Motive 
4! 1,500 General purpose. . . Electro-Motive 
10! i = - ~ ‘Seae Electro-Motive 
Rutland ee ee 5? 1,600 Road-switch....... Alco-G. E. 
New York Central................. er 22‘A’ 2,250 assenger......... Electro-Motive 
131‘A’ 1,500 Freight............ Electro-Motive 
7 tt ze ”- “Sao Electro-Motive 
27 1,500 Road switch....... Electro-Motive 
ll Lt .., See Electro-Motive 
6 800 Switch............ Electro-Motive 
62‘A’ 1,600 Freight........... Alco-G. E. 
32°B’ 1,600 Freight........... Alco-G. E. 
27 1,600 Road switch....... Alco-G. E. 
13 | pees Alco-G. E. 
8°A’ 2,400 Passenger......... Fairbanks, Morse 
4‘B’ 1,600 Freight........... Fairbanks, Morse 
8°A’ 1,600 Freight...+....... Fairbanks, Morse 
18°A’ 1,600 Freight........... Baldwin-Lima-Hamilton 
8B’ 1,600 Freight........... Baldwin-Lima-Hamilton 
3 1,200 a Baldwin-Lima-Hamilton 
Clmpniiiom Watiomel... .. ww cc cccccccce 12 800 Switch............ Gopeee Motors Diesel, 
12 oe Montreal Loco. Wks. 
Shevon Steel Corp................00020- 8 800 Switch............ Baldwin-Lima-Hamilton 
1 . eC Se idwin-Lima-Hamilton 
gt Ee ol a RR 2 ' J reper Baldwin-Lima-Hamilton 
FREIGHT-CAR ORDERS 
Road No. of cars Type of car Builder 
Atchison, Topeka & Santa Fe........... 500 70-ton gondola............. Company shops 
Atlanta & West Point.................. 90 PE si cb sstcpaees wa tandard 
SOG MINI. 5 ww ccc ccc cceccce 400 50-tom hopper............. Ae ie Steel 
eee OSS OT eee a 2 eee Eastern Car << 
1,500  70-ton gondola............. Eastern Car Co 
5005 70-ton hopper............. National Steel Car Corp. 
J CSE National Steel Car Corp 
Chattahoochee Valley.................. 10 50-ton pulpwood........... Company sho 
Chesapeake & Ohio.................... 2004 70-ton covered hopper...... Pullman-Sta: 
Chicago & Eastern Illinois.............. 100 50-ton box American Car & Fdry. 
— , Missabe & Iron Range. . 1,500 70-ton ore ...Pullman-Standard 
PGOSE Seber: bias Fon cece ccescece 500 70-ton Greenville Steel Car 
500 50-ton Company sho; 
pee bk Lay ee ee, 110 50-ton box man-Sta 
100 50-ton ho n-S 
Illinois Terminal. 255 70-ton gondola............. Greenville Steel Car 
Merchants Despatch Transportation Corp. 1,000 40-ton refrigerator......... Company sho 
Richmond, Fredericksburg & Potomac. 100 RES Pullman-Standard 
Western of Alabama..................- 50 50-ton gondola............ Pullman-Standard 
FREIGHT-CAR INQUIRIES 
ES EE Pe 700-1,000 ne D nicht ekg Spurting avi aeesseeeee 
ca Oe ewe hpaee 250 ND eg ng Cc oa bats Sn wae a obc eos pe 
Western Maryland..................... 1,000 RR eee ig RI rs Sn, Scan © ae 
PASSENGER-CAR INQUIRIES 
Road No. of cars Type of car Builder 
Chicago, Burlington & Quincy; Denver & 
Rio Grande Western; Western Pacific. . SS IT COT Me ere 


1 For ney by October, except the Pa -purpose locomotives which are expected to be delivered 
ted cost $750,000. Two units delivered. Delivery of a third expected in April, and the remaining 


3 Delivery of the box cars scheduled for the latter part of this year. Delivery of the other cars to begin 


in January, 1952 
? Estima 
two in June 
in 
« Delivery scheduled for 1952. Estimated cost $1, 
5 For delivery my year. 


6 Equipment inclu 6-nectio 
ment cars Ythree for the A ray two for the W. P. 
10 roomette and one dome-room-observa 


NOTES 


400,000. 


n-6-roomette-4-double bedroom cars, ~ eee bedroom-5-compart- 


and one for the D. & two — bedroom- 


tion car and one 16-section car, Ri ser enebiiees waal steel 


Southern Pacific.—The 8. P. has authorized purchase of 5,500 box, 1,000 gondola and 500 hopper cars. 
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@ One of the hundred covered hopper cars refin- 
ished with alkali- and acid-resisting CARHIDE in 
use for more than a year by the Rock Island Lines, 


OU can now give added years 
Yor service to covered hopper, 
refrigerator and tank cars with 
Pittsburgh’s alkali- and acid-resist- 
ing CARHIDE. 


@ This new product of Pittsburgh’s 
leadership in paint research now 
makes possible an entirely new de- 
gree of protection against the effects 
of cargoes which quickly destroy 
ordinary finishes. 


@ A number of leading railroad 
lines have tested this finish on sev- 
eral hundred cars for periods from 
one to three years with highly sat- 
isfactory results. Tests have dem- 
onstrated that such ladings as soda 
ash, sulphur, phosphates, cement, 
lime, common salt, alkalis, crude 
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PAINTS * 


ee ee 


oil and alcohol will not affect it. 
Furthermore, it has shown high re- 
sistance to abrasion as well as to 
repeated scrubbings. 


@ This new CARHIDE dries as 
quickly as lacquer—you can main- 
tain one-day finishing schedules. 


@ If your line has cars used to carry 
corrosive cargoes it will pay you to 
investigate this new alkali- and acid- 
resistant CARHIDE. Call on us for 
suggestions and advisory service. 


PITTSBURGH PLATE GLASS COMPANY 
Industrial Paint Division, Pittsburgh, Pa. 
Factories: Milwaukee, Wis.; Newark, N. J. 
Springdale, Pa.; Houston, Texas; Los Angeles, 
Calif.; Portland, Ore. Ditzler Color Division, 
Detroit, Mich. The Thresher Paint & Varnish 
Co., Dayton, Ohio. Forbes Finishes Div., Cleve- 
land, Ohio. M. B. Suydam Div., Pittsburgh, Pa. 


GLASS « CHEMICALS * 








Pittsburgh Railway 
Finishes For Every Need 


CARHIDE—for wood and metal 
freight cars of all types. 


LAVAX SYNTHETIC ENAMELS— 
for locomotive and passenger cars. 


STATIONHIDE—adds beauty and 
attractiveness to stations. 


IRONHIDE—for iron and steel 
fixed properties. 
SNOLITE— white fume-proof paint 


for signs, crossing gates, fences 
and cattle guards. 





PITTSBURGH PAINTS 


BRUSHES e 
G L Bees 


PLASTICS 
COMPANY 
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cent of the freight cars, 3.74 per cent of 
the passenger-train cars and 3.41 per cent 
of the locomotives were found to be de- 
fective, as compared to the respective 1949 
figures of 3.21 per cent, 3.28 per cent and 
4.12 per cent. 


Air brakes tested on 2,826 trains (con- 
sisting of 124,708 cars) prepared for de- 
parture from terminals were found opera- 
tive on 124,576 cars, or 99.9 per cent. This 
percentage was attained, however, after 
2,364 cars having defective brakes had 
been set out and repairs had been made 
to brakes on 2,045 cars remaining in the 
trains. Similar tests on 1,530 trains ar- 
riving at terminals with 85,135 cars showed 
that air brakes were operative on 97.8 per 
cent of the cars and that an average of 
approximately 1.2 cars per train were not 
controlled by power brakes. 

According to the report, 703 reporting 
railroads and private car lines, which col- 
lectively own 2,152,320 freight cars, have 
equipped 1,907,812 such cars with power 
brakes which comply with specifications 
set out in the commission’s September 21, 
1945, order, as amended August 27, 1948, 
October 10, 1949, and October 10, 1950. 


As of June 30, 1950, 89.8 per cent of 
railroad-owned cars, and 80.5 per cent of 
cars owned by private car lines, were 
equipped. In the matter of geared hand 
brakes, the report noted that the Associa- 
tion of American Railroads has issued 
certificate of approval for 28 types—15 
vertical wheel types, 10 horizontal wheel 
types, and 3 lever types. 


Rules for Self-Propelled 
Cars Will Be Considered 


Tue Interstate Commerce Commission 
has instituted an investigation “to deter- 
mine what, if any, rules and instructions 
should be prescribed for the inspection and 
testing of self-propelled units of equipment 

. in multiple-unit service operated by a 
single set of controls.” All Class I railroads 
have been made respondents in the pro- 
ceeding which is docketed as Ex Parte 
No. 179. 


Petitions asking that present locomotive 
inspection rules be extended to include 
multiple-unit cars were filed with the com- 
mission recently by the Brotherhood of 
Locomotive Engineers and the Brotherhood 
of Locomotive Firemen and Enginemen. 
(See Railway Mechanical and Electrical 
Engineer, March 9, page 90.) 


Miscellaneous 
Publications 


Symposium oN Rapw METHODS FOR THE 
IDENTIFICATION OF Metats.—American So- 
ciety for Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa. 84-page pub- 
lication (STP No. 98), bound in heavy 
paper. Price, $1.75. This symposium, 
sponsored by Committee E-3 on Chemical 
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Analysis of Metals, covers the most recent 
developments in the field of rapid methods 
for the identification of metals. It com- 
prises nine papers as follows: Development, 
Present State, and Outlook of Spot Test 
Analysis, by Feigl, Laboratorio da Prod- 
ucao Mineral, Ministerior da Agricultura, 
Rio de Janeiro, Brazil; Electro Spot Test- 
ing and Electrography, by H. W. Hermance 
and H. V. Wadlow, Bell Telephone Lab- 
oratories; Instruments for Rapid Metal 
Identification, by R. R. Webster, Jones & 
Laughlin Steel Corporation; Separating 
Alloys by Relative Spot Tests, by H. Kirt- 
chik, General Electric Company; Rapid 
Methods for the Identification of Copper- 
Base Alloys, by R. P. Nevers, American 
Brass Company; Rapid Identification of 
Metal Finishes, by A. Lewis and D. R. 
Evans, Western Electric Company; Ex- 
amination of Plated and Protective Coat- 





ings by Electrographic Analysis, by N. 
Galitzine and S. E. Q. Ashley, General 
Electric Company; A Field Test Kit and 
Procedure for Use in the Rapid Identifica- 
tion of Some Nickel Alloys and Stainless 
Steels, by H. B. Lea, Eastman Kodak Com- 
pany, and Rapid Tests for Identifying Al 
loy Steels, by E. C. Kirkham, Universit 
of Utah. 


. 


Types oF LocKNUTs AND THEIR PRIN- 
CIPLES OF OperRATION. Published by Lock- 
nut Section, Industrial Fasteners Institute, 
Cleveland, Ohio. 18-page, illustrated 
paper-covered booklet. Discusses the ad- 
vance of the locknut during the past dec- 
ade, and briefly describes various types of 
modern locknuts and their principle of 
operation. 





SELECTED MOTIVE POWER AND CAR PERFORMANCE STATISTICS 
Freicut Service (Data From I.C.C. M-211 anp M-240) 


Item No. 
3 Road locomotive miles (000) (M-211): 
3-05 Total, steam 


3-04 Total, locomotive-miles 
4 Car-miles (000,000) (M-211): 
4-03 Loaded, total 


ee so. os oss cw niece 


ee er Sepa erage 





6 Gross ton-miles-cars, contents and cabooses (000,000) (M-211): 


6-01 Total in coal-burning steam locomotive trains 
6-02 Total in oil-burning steam locomotive trains 
6-03 Total in Diesel-electric locomotive trains... 
6-04 Total in electric locomotive trains......... 


6-06 Total in all trains 


as Rs per train-mile (excluding light trains) (M-211): 


Month of 11 months ended 
November with November 
1950 1949 1950 1949 

Ee Ys ee 8 29,011 29,566 317,821 361,164 
Suet ue bans 19,271 14,401 191,774 137,893 
OTE ec SS 798 756 9,087 8,733 
iv istpatand yah sie 49,089 44,726 518,749 507,814 
ibe casera 1,696 1,466 17,924 16,419 
a ia ai a 868 812 9,327 9,285 
nies mle waritice & 415 45,847 530,458 566,323 
iepiaicas acid Ivonne 13,425 13,816 141,809 163,594 
tite tnd lord ie wceds ae 40,178 543,846 393,604 


5 24,229 23,443 
101,886 1,240,644 1,147,092 


tive-miles (principal and helper)................ 1.05 1.05 1.05 1.05 
le eT errr eee 38.40 36.70 38.60 36.30 
10-03 Empty freig eo les haley > anSes oie sw pve 19.70 20.30 10.10 20.60 
10-04 Total freight car-miles (excluding caboose).............. 58.10 57.00 58.70 56.90 
10-05 Gross ton-miles (excluding locomotive and tender)....... 2,673 2,550 2,673 2,537 
en ae. Mee aca ap PR ‘L Siabeaeee yarns essenx* as ia afte a 
: n-miles per loa car-mile mee i 1.4 7 2 
13. Car-mile ratios (M-211): 
13-03 Per cent loa of total freight car-miles................ 66.10 64.40 65.80 63.90 
14___ Averages per train hour (M-211): 
14-01 Train miles. . ERS EE A ne 16.70 16.90 16.90 16.90 
14-02 Gross ton-miles (excluding locomotive and tender). ...... 43,949 42,558 44,471 42,377 
14 __Car-miles per freight car day (M-240): 
CE GO 0s oss Gas 5 cu od cilietbulss suiecaccienses 46.40 42.20 45.30 41.90 
i. | Ree eT ne eg ee ee eee 44.00 39.30 42.50 39.40 
15 Average net ton-miles per freight car-day (\1-240).......... 941 793 885 791 
17‘ Percent of home cars of total freight cars on the line (\1-240)... 37.00 40 41.30 50.00 
PassENGER Service (Data From I.C.C. M-213) 
3 Road motive-power miles (000): 
3-05 Steam..... RR ee errs oes. er ere er 11,310 12,067 128,382 169,823 
Et Mae Satin hth wihican peek tha. oak Ces ian sa 15,062 13,380 160,774 139,200 
EE nN Ate SS are Welds Sowing xno bios cop 60's beads OS's 1,572 1,569 17,605 18,111 
BR. bb bec ces cece bb hbkikohps sob ssanh doe ss55a0F) 06 ou 27,945 27,016 306,762 327,248 
4-08 "Total in all locome cooeeites 269,256 261,018 2,955,677 3,072,231 
otal in tive-pro iin. pu We tae tao 9 ,018 2,955, 072 
4-09 Total in coal-burning steam locomotive trains........... 61,442 6 666,196 888,676 


4-10 Total in oil-burning steam locomotive trains 
4-11__ Total in Diesel-electric locomotive trains. . . 
12 Total car-miles per train-miles............... 


34,474 37,966 403,440 479,619 
56,442 142,697 1,696,601 1,505,499 
47 9.38 ° 9.44 ° 9.19 


Yarp Service (Data From I.C.C. M-215) 


1 ight switching locomotive-ho: 000): 

Fg om hguaenmaneaeaai 

1-02 Steam, oil-burning...................... 

1 entre ss kag canst ene tc 

ew a “SEE Coe ee ee 
Passenger yard switchi 000): 

2-01 $team, coebbursing a md ¥ sid On iaia Selves ta 





unserviceabl 
locomotive-miles 


3-06___ All locomotives (serviceable, 
4 Yard and train-switching 
i 


1 Excludes B and trailing A units. 


§ 
2-02 Steam, oil-burning...................... 
2 Diesel-electric! 


Yard trai ° . tive- . ioe . .. see ee - 
train car-miles (with locomotives)... wee — 


prawnw seus s¥% 1,435 1,365 15,664 19,035 
pibebach se ube 279 256 2,757 3,021 
csp aweshicayiee 2,752 2,085 27,591 21,785 
poh aria scew 4,494 3,731 46,314 44,128 
sridicine beans 53 70 634 983 
phe ieee nap a a 15 13 149 168 
bab ive ewe's o's 237 219 2,515 2,295 


pidkbue cee .80 ; ‘ 

RT eee 18.00 16.90 17.50 17.10 

cae ene <% 14.80 13.60 14.20 13.30 
and stored).... 12.90 10.80 12.00 11.10 
per 100 loaded 
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CUT 
locomotive maintenance 


COSTS 





with these 
TWO SHOCK ABSORBERS 


The Franklin E-2 Radial Buffer 
The Franklin E-2 radial buffer re- 
duces maintenance by dampening 
and absorbing horizontal shake and 
vertical vibration. This results in less 
wear on chafing plates, drawbars and 
pins; fewer pipe failures; less dis- 
placed brickwork; and fewer loose 
cabs. It requires minimum attention and will make any locomotive, at any 
speed, a better riding engine. Crews appreciate the greater comfort it 
brings. 





The Franklin Compensator 


and Snubber—Equally impor- 
tant with roller-bearing or surface- 
bearing locomotives, the Franklin 
Compensator and Snubber keeps the 
driving box or housing snug in the 
pedestal jaw, regardless of expansion 
or wear. It will absorb unusual thrusts 
and shocks. Driving box pound is eliminated. Wear and the possibility of 
failure of crank pins and rod bearings are minimized. Tire mileage is 
extended by reduction of quarter slip. 








FRANKLIN RAILWAY SUPPLY COMPANY 


A CORPORATION 


NEW YORK e CHICAGO e TULSA « MONTREAL 


STEAM DISTRIBUTION SYSTEM * BOOSTER * RADIAL BUFFER * COMPENSATOR AND SNUBBER 
POWER REVERSE GEARS -° FIRE DOORS - DRIVING BOX LUBRICATORS ~- OVERFIRE JETS 
JOURNAL BOXES - FLEXIBLE JOINTS * TANK-CAR VALVE 


RAILWAY DISTRIBUTOR FOR N.A. STRAND FLEXIBLE SHAFT EQUIPMENT 
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SUPPLY TRADE 
NOTES 


Turco Propucts, Inc.—D. T. Buist has 
been appointed national sales director of 
Turco Products, Inc., to succeed Lou H. 





L. H. Moulton 


Moulton, vice-president and national sales 
director, who recently retired. Stewart B. 
Van Dyne has been appointed administra- 
tive assistant and D. T. Miller as coordina- 
tor of sales, both newly created positions. 
Mr. Buist joined Turco in 1936 after 20 





D. T. Buist 


years of experience in the automotive field, 
and has worked successively as service 
engineer, district sales manager, western 
zones sales manager, and, most recently, 
as assistant national sales director. 


+ 


Simmons-BoaRDMAN PuB.isHiNG Corpo- 
RATION.—Robert C. Augur, consulting ed- 
itor, Locomotive Cyclopedia and Car Build- 
ers’ Cyclopedia—publications of the Sim- 
mons-Boardman Publishing Corporation— 
has retired. Mr. Augar was born on June 
24, 1866, at New Haven, Conn. He at- 
tended Hillhouse High School, New Haven, 
and is a graduate of Sheffield Scientific 
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The Proof of a Produc 








Experience has proved that Ex-Cell-O 
hardened and ground steel pins and 
bushings last longer. That’s why so 
many American railroads have stand- 
ardized on Ex-Cell-O products. They have 
found that by resisting road shock and 
vibration, Ex-Cell-O pins and bushings 
reduce wear on costly foundation parts; 
cut out-of-service time to a minimum; 
frequently give from four to six times 
longer service than other pins and bush- 
ings. Standard styles and sizes for steam, 
Diesel and passenger car equipment are 
listed in Ex-Cell-O Bulletin 32381. A 
free copy is yours on request. 































HARDENED AND PRECISION GROUND 
STEEL PINS AND BUSHINGS 














UNDERWOOD PORTABLE MACHINE TOOLS 


For Railway Shops and Engine Houses 


Left: The Underwood Boring Bar illustrated 
is designed for reboring all sizes of locomo- 
tive cylinders and valve chambers. 


Below: The Underwood Portable Crankpin 
Turning Machine returning crankpin in posi- 
tion. 


OTHER UNDERWOOD TOOLS: 


Portable Facing Arms 
Rotary Planing Machines 
Locomotive Cylinder or Dome Facing 


Machine 
Portable Pipe Benders 
Rotary Flue Cleaner 


H. B. UNDERWOOD CORPORATION, PHILADELPHIA 23, PA., U.S. A. 
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of UNIVERSAL IRON 
WORKER 
Helps Keep Maintenance 
on Schedule 
Above, the “Buffalo” U.LW. in the St. Augustine Shops of 


Florida East Coast Railway is simultaneously cutting bar and 
notching angle. Here’s a multi-purpose machine that turns out 
scores of fabricating jobs in a hurry. ait 


“One of the best labor-saving devices we 
ever purchased .. . 


. that’s the word of the Maintenance of way Be Engineer of / 
this progressive road. And users in steel mills, oth er heavy 
industries, give the same report. For here, in one machine, acs 
you can punch, shear angles, cut bars, slit plates, notch -—e 
and cope—and do it at full speed 24 hours a day. A — 
U.LW. will pay for itself in your shop in short order. [Retr 
WRITE FOR BULLETIN 322-0, for full details. — 





@ 





BUFFALO 


174 Mortimer St. 
Canadian Blower .» Ltd., Kitchener, Ont. 


Branch Offices in all Principal Cities 









DRILLING PUNCHING CUTTING SHEARING 
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COMPANY 


Buffalo, New York 


BENDING 

































School, Yale University (1887). He en- 
tered railroad service as a special appren- 
tice in the test department of the Chicago, 
Burlington & Quincy at Aurora, IIl., in 
1887 and later became assistant engine- 
house foreman. From 1890 until 1905 he 
was assistant mechanical engineer and 
chief engineer of the New York Air Brake 
Company at Watertown, N. Y. In the lat- 
ter year he became resident engineer of 
the Westinghouse Air Brake Company at 
Wilmerding, Pa., and in 1910, engineer 
of tests for the American Brake Shoe Com- 
pany. In 1917 Mr. August was appointed 
director of inspection for the Westinghouse 
Electric & Manufacturing Co. at Philadel- 





R. C. Augur 


phia, Pa., and in 1919 installation engi- 
neer, propelling machinery for the Fed- 
eral Shipbuilding Company. He became 
managing editor of the Locomotive Car 
Builders’ Cyclopedia in 1920 and consult- 
ing editor in 1948. 


e 


_Jouns-Manvitte Corporation.—Leslie 
M. Cassidy, formerly president of the 
Johns-Manville Corporation, has been elect- 
ed chairman of the board and chief exec- 
utive officer to replace Lewis H. Brown, 
deceased. Adrain R. Fisher, formerly vice- 
president in charge of all asbestos mining, 
has been elected president, succeeding Mr. 
Cassidy. 

Sd 


WesTINGHOUSE ELEctrIC CORPORATION. 
—The following have been elected vice- 
presidents of the Westinghouse Electric 
Corporation: Tomlinson Fort, manager of 
apparatus sales department at Pittsburgh, 
Pa.; L. W. McLeod, southwestern district 
manager at St. Louis, Mo.; Emery VW. 
Loomis, middle Atlantic district manager 
at Philadelphia, Pa., and L. E. Lynde, 
New England district manager at Boston, 
Mass., who will now head the company’s 
Washington, D. C., government office. 
L. D. Rigdon, manager of the Head- 
quarters Manufacturing division, has been 
appointed assistant to vice-president in 
charge of manufacturing. C. G. Wallis, 
director of Headquarters Manufacturing 
Engineering department, succeeds Mr. 
Rigdon as manager of the Headquarters 
Manufacturing division. Robin S. Kersh, 
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CAB INTERIORS 
LOCOMOTIVE EXTERIORS 
COACH INTERIORS 
WASHROOMS AND TOILETS 
LINOLEUM AND TILE 
PAINTED AND VARNISHED 
SURFACES OF ALL KINDS 


Use the solvent soap that dissolves, emulsifies 
and disperses the most stubborn of road dirts and 
every kind of greasy, oily soil that has to be re- 
moved from painted or varnished surfaces in 
railroad cleaning operations... 


MAGNUS 5-RR 


It works fast. In fact, when it is used in spraying 
operations, all you have to do is spray the solu- 
tion on and rinse it off to get shiny, absolutely 
clean surfaces. In hand work of any kind, the 
rinsing off operation provides whatever scrub- 
bing is necessary for virtually any kind of dirt. 


Magnus 5-RR is safe for all good paints and 
varnishes . . . is easy on the hands . . . and you 
get active, effective cleaning solutions with as 
little as a teaspoonful per gallon of water! 


Magnus 5-RR not only penetrates and dis- 
perses dirt rapidly, but leaves the surfaces you 
use it on deodorized and disinfected. 


Try it—and you'll buy it! Ask for details on the Magnus 
30-day free trial offer to railroads on Magnus 5-RR. 


Railroad Division 
MAGNUS CHEMICAL COMPANY ~- 77 South Ave., Garwood, N. J. 
~ . In Canada—Magnus Chemicals, Ltd., Montreal 


AND 





CLEANING EQUIPMENT 
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formerly manager of central station sales, 
has been appointed manager of the com- 
pany’s Steam division at South Philadel- 
phia, Pa. 

o 


Journat Box Servicing Corporation.— 
James E. McNamara has been appointed 
vice-president of the Journal Box Servicing 
Corporation, Indianapolis, Ind. Mr. Mc- 
Namara recently resigned as vice-president 
of reclamation for Peerless Equipment 
Company. Thomas W. Potter, formerly spe- 
cial representative for the Journal Box 
Servicing Corporation, has become vice- 
president—operation. Mr. Potter will main- 
tain his offices jointly with Mr. McNamara 
at 332 South Michigan avenue, Chicago. 


. 


ArEroguip CorporaTION.—The Aeroquip 
Corporation of Jackson, Mich., has pur- 
chased all the outstanding stock of Metalco, 
Inc., also of Jackson. Metalco has been 
a substantial subcontractor of Aeroquip, 
furnishing a variety of special hose fittings, 
tube. bends, and elbows used in Aeroquip 
hose assemblies. Operation of the newly 
acquired company will be continued as a 
wholly owned subsidiary of Aeroquip, with 
Don Mortlock as vice-president and gen- 
eral manager. Kenneth Meyerholtz, chief 
production engineer and plant superintend- 
ent of Aeroquip, has been elected presi- 
dent of Metalco. 

e 


BaLDWIN-LimMA-HAMILTON CORPORATION. 
—The office of the Baldwin-Lima-Hamil- 
ton Corporation at 120 Broadway, New 
York 5, has been discontinued and all sales 
activities in the New York area are now 
coordinated in the company’s offices at 60 
East 42nd street, New York 17. 


4 


Pyte-NationaAL Company.—Charles H. 
Hobbs has been appointed a district man- 
ager of the Pyle-National Company, with 
headquarters in St. Louis, Mo. Mr, Hobbs 
will handle both railroad and industrial 
business for the company in Misouri, 
Kansas, Arkansas, southern Illinois and 
southern Indiana. 

Pyle-National has completed construc- 
tion of two new additions and building 
changes to its main manufacturing plant 
in Chicago. The new additions total 28,000 
sq. ft. of floor space and will substantially 
increase manufacturing, maintenance and 
warehousing operations of the company. 


4 


American Optica, Company.—John T. 
Monahan has been appointed assistant 
sales manager of the Safety Products di- 
vision of the American Optical Company, 
Southbridge, Mass. 


+ 


Peertess Eourpment Company.—Vil- 
liam E. Gray, first vice-president of the 
Peerless Equipment Company, a subsidiary 
of Poor & Co., has been elected president, 
succeeeding the late David W. Lamoreaux, 
deceased. 

Mr. Gray received his primary and high 
school education at Pittsburgt, Pa., and 
is a graduate of Purdue University in 
mechanical engineering (1923). After 
graduation he taught mechanical engineer- 
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DUCTILE IRON 


A Revolutionary Metallurgical Development 


DUCTILE IRON is a cast ferrous prod- 
uct which combines the process ad- 
vantages of cast iron with many of 
the product advantages of cast steel. 


No longer in the pilot-plant stage, 
this new material is now produced 
and sold on the basis of specifications. 
Not only are its individual proper- 
ties exceptional, but no other com- 


mon engineering material provides 
such a combination of excellent cast- 
ability and fluidity, with high 
strength, toughness, wear resistance, 
and machinability. 


Actually, “ductile iron” denotes not 
a single product, but rather a family 
of ferrous materials characterized by 
graphite in the form of spheroids... 


a form controlled, in a broad sense, 
by small amounts of magnesium. 
Presence of spheroidal rather than 
flake graphite gives this new prod- 
uct a ductility that is unique among 
gray Cast irons. 


Four important types of ductile iron 
now being produced commercially 
are tabulated below. 





Tensile Yield 
strength, strength, 

Grade psi psi 
A 90-65-02 95/105000 70/75000 
B 80-60-05 85/95000 65/70000 
C 60-45-15 65/75000 50/60000 
D 80-60-00 85/95000 65/75000 





REPRESENTATIVE MECHANICAL PROPERTIES 
OF COMMERCIAL HEATS OF DUCTILE IRON 


B Pearlitic-ferritic in structure. Provides strength and 
toughness combined. 


Elongation Usual 
per cent BHN 
2.5/5.5 225/265 As-cast 
5.5/10.0 195/225 Ascast 
17.0/23.0 140/180 
1.0/3.0 230/290 Ascast 


A Pearlitic in structure. Provides good mechanical 
wear resistance. 


condition C A fully ferritic structure usually obtained by short 
anneal of either (A) or (B). Provides optimum 
machinability and maximum toughness. 


Annealed D Higher phosphorous content than preceding grades, 
also higher manganese. Provides high strength and 
stiffness, but only moderate impact strength. 








SOME UNIQUE PROPERTIES 
OF DUCTILE IRON 


1. Its elastic modulus, about 25,000,- 
000 psi, is virtually unaffected by 
composition or thickness... 


2. It can provide a chilled, carbidic, 
abrasion-resistant surface supported 
by a tough ductile core. No other 
single material can combine these 
properties... its only counterpart 
being a tough material coated with 
a hard welded overlay. 


3. As-cast ductile iron of 93,000 psi 
tensile strength has the same ma- 
chinability rating as gray iron with 
a strength of 45,000 psi. 


4. Annealed ductile iron can be ma- 
chined at a rate 2 to 3 times that of 
good quality gray iron. 


5. It can be satisfactorily welded. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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APPLICATIONS 


Automotive, agricultural imple- 
ment, railroad and allied industries 
apply ductile iron, as-cast and heat 
treated, in components too numer- 
ous to detail. 


Machinery, machine tools, crank- 
shafts, pumps, compressors, valves 
and heavy industrial equipment such 
as rolls and rolling mill housings, 
utilize its high strength and rigidity. 


In scores of engine, furnace and 
other parts serving at elevated tem- 
peratures, it provides oxidation and 
growth resistance heretofore un- 
available in high carbon castings. 


Other applications include paper, 
textile and electrical machinery, 
marine equipment, and pipe. 


AVAILABILITY 


Send us details of your prospective 
uses, so that we may offer a list of 
sources from some 100 authorized 
foundries now producing ductile cast 
iron under patent licenses. Request 
a list of available publications on 
ductile iron... mail the coupon now. 


Mas 
Sewscew or INEM IK sence 


The International Nickel Company, Inc. 
Dept. RMEE, 67 Wall Street 
New York 5, N. Y. 


Please send me a list of publications on: 














DUCTILE IRON 
Name Title 
Company 
Address 
City . State 





67 WALL STREET 
NEW YORK 5. N.Y. 
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reliable source 

of dependable 

diesel-electric 
brushes 


ior over 


2) years 


STACKPOLE CARBON COMPANY 
St. Marys, Pa. 
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ing for two years, and subsequently was 
placed in charge of the Draft Gear Testing 
Laboratory set up at Purdue by the Asso- 
ciation of American Railroads in 1926. 


William E. Gray 


He remained in charge of the laboratory 
until October 1943, when he entered the 
employ of Peerless Equipment as vice- 
president in charge of engineering. In Jan- 
uary 1950, he became first vice-president. 


+ 


Rypin Rartway Equipment Company.— 
Carl N. Rydin, formerly with the Chicago, 
Burlington & Quincy engineering depart- 
ment as engineer and inspector, has re- 
signed to become president of his own 


Carl N. Rydin 


company, the Rydin Railway Equipment 
Company, with offices at the Railway Ex- 
change, Chicago. The company will handle 
a line of car couplers, including a special 
all-purpose coupler for motor cars and 
trailers. 


° 


American Hoist & Derrick Co.—John 
E. Carroll, general sales manager of the 
American Hoist & Derrick Co., has been 
elected vice-president of sales. 

Mr. Carroll, a graduate of the University 
of Minnesota in 1937, joined American 
Hoist as a district representative, working 
successively in the Texas, Chicago and 
west coast territories. He resigned his sales 
position in 1945 to become a partner in 
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I’m a 50-cent dollar but, when I’m used right, 
I can give you a 150-cent value. 


Take amccw chilled car wheels. My predecessor, the 100-cent dollar, used 
to make out pretty well with these wheels. In 1929, for instance, the Aamccw 
wheel averaged about 40-million car miles without failure. 

But the amMccw wheels in service during the last five years of the 1940's, 
after I'd been devalued, gave you 111-million car miles average per wheel 
failure, according to Icc reports. The figure for 1950 was close to 120-million. 
See what I mean about that 150-cent value? 

















The 50-cent dollar has a point there, 


thanks to the continuous improvement of Increase in Safety Performance for 


AMCCW wheels 


the aMccw wheel. Better foundry methods, apa 
(car miles without failure) 


stricter inspection, association research— 
all have helped to step up chilled wheel 
safety and performance, while loads and 
speeds were being increased. 


i : or 200% i 
Now the heavier rim of the redesigned , —— 
















80,000,000 








AMCCW wheel doubles rim strength, fur- 
ther increases flange strength. Thicker, heavier brackets (and more of them) 
give added flange support. (The new wheel is illustrated above.) 

So here’s the story in a nut-shell: 

Although the dollar has been devalued more than 50 per cent, the safety 
performance of the AMCCW wheel has increased 200 per cent! 

For more complete information about the advantages of aMccw chilled 
car wheels, send for the booklet, “GENTLEMEN OF THE JURY.” 


Low first cost 
Low exchange rates 
Reduced inventory 










art teen ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


Increased ton mileage 

High safety standards 
Complete AMCCW inspection 
Easier shop handling 
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445 North Sacramento Boulevard, Chicago 12, Ill. 


American Car & Foundry Co. * Southern Wheel (American Brake Shoe Co.) 
Griffin Wheel Co. * Marshall Car Wheel & Foundry Co. * New York Car Wheel Co. 
Pullman-Standard Car Mfg. Co. 
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NEW cunss 1” 


MOTORS PROTECTED BY 
DOW CORNING SILICONES 


... the insulation that has already saved industry millions of maintenance 
dollars plus the hourly output of hundreds of thousands of men! 


This most timely announcement caps the test program we started 
8 years ago when silicone resins were introduced by Dow Corning Cor- 
poration. First we proved by accelerated life testing that silicone 
insulated motors had a good 10 to | advantage in life expectancy and 
wet insulation resistance. Then we sold silicone (Class H) insulation to the 
manufacturers of electrical equipment ranging from lift truck and trac- 
tion motors to solenoid and brake coils. We also encouraged the better 
rewind shops to rebuild hard working industrial motors with Class 
H insulation. 


Now we can proudly refer American industry to this goodly list of 
electrical manufacturers, all able and willing to supply electric machines 
protected by Class H insulation made with Dow Corning Silicones. 

Take your special problems to the application engineer representing 
any of these companies or to our Product Development Engineers. 





ALLIS-CHALMERS MANUFACTURING COMPARY dhe Leland Electric Ce 


Continental Flectric Co. Inc. we LOUIS ALLIS co, 


oF 


CLECTRO DYNAMIC The Reliance Electric & Engineering Company 


ELLIOTT COMPANY THE B-A:WESCHE ELECTRIC COMPANY 
fe => 


rosy WAtTineuouss 


KURZ 
& Root ¢ ELECTRIC CORPORATION 


-o “Class H” insulation is the kind of insulation 
that keeps motors running in spite of 
“Hell and High water.” (sdanguage dictionory) 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 


Atiente © Chicage © Cleveland © Dallas © Les Angeles * New York © Washington, D. C. 
in Ceneda: Fibergies Canede Ltd., Terente ° in Great Britain: Midland Silicones, Ltd. 
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the Harron, Rickard & McCone Co. of 
southern California. Mr. Carroll rejoined 
American Hoist as general sales manager 
in 1949, 

+ 


NaTHAN MANUFACTURING COMPANY.— 
Wilbur C. Rice, consulting engineer for 
the Nathan Manufacturing Company, New 
York, has been named vice-president in 
charge of manufacturing. 


o 


American Lumper & TrEATING Co.— 
Edward B. Wilber, formerly district sales 
manager for the Aluminum Company of 
America, has been elected president of the 
American Lumber & Treating Co., Chicago, 
succeeding J. F. Linthicum, who has re- 
tired. Mr, Mr. Linthicum will continue as 
a director of the firm. 

Mr. Wilber began his career with the 
Aluminum Company as a sales apprentice 
immediately after he was graduated from 
Oberlin College in 1920. He worked in 
sales positions in Oklahoma and Texas 
until his appointment as manager of the 





E. B. Wilber 


Washington, D. C., office. In 1943 he was 
appointed district manager at New York 
and from 1945 to 1946 worked as a 
member of the metallurgical division of 
the U. S. Group Civilian Control Council 
in Germany. 

* 


Baker-RauLtanc Company.—The Baker 
Industrial Truck division of the Baker- 
Raulang Company has appointed three new 
sales and service representatives as follows: 
In the New York metropolitan area and 
northern New Jersey, the Baker-Raulang 
N. Y. Corporation and the Material Han- 
dling Equipment Company have been 
combined into a new organization—the 
Material Handling Equipment Company— 
with offices at 141 East 44th street, New 
York 17. In central and northeastern New 
York the Material Handling Company, 712 
State Tower building, Syracuse, N. Y.. 
has been appointed to handle all sales, 
service and engineering for Baker. The 
Houston, Tex., branch of the Dillon Scale 
& Equipment Co., 4014 Navigation boule- 
vard, will represent the company in the 
area of Texas which borders the Gulf of 
Mexico. 
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A New Plus to 


Consistent Cit Ce 


Good machines those 
Universals—BUT NOW 


Even Better machines 













with Bullard redesign 


Out of 6 Universal Boring Machines in one cus- 
tomer’s shop, two are more than 30 years old and still 
show good performance.. A 3-inch mill is 3 years old 
and a 4-inch mill of about the same age. Furthermore there is another 4- 
inch heavy duty machine and a 3-inch about a year old. 





The customer says — “These machines possess Reliability and great Flexibility. They meet 
our requirements because our work is so diversified and yet we require a very accurate machine for 
back boring, which is a complicated operation done accurately on these machines.” 


The foregoing bespeaks Consistent Service from the old line of machines. NOW the new 
heavier design with 4-WAY BED, features providing longer useful life with maintained Accuracy, 
hydrodynamic main drive with brake motor, Traybon lubrication system for ways and external bear- 
ings make Bullard Horizontal Boring, Milling and Drilling Machines an important item for your 
very earnest consideration. 


THE BULLARD COMPANY - BRIDGEPORT 2, CONN. 





Ssh a BULLARD representative to outline the application 
of a BULLARD Horizontal Boring Mill to your work, 
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LORD 
VIBRATION-CONTROL 





Lord Mountings cushion road shock, reduce noise, protect the 
smooth functioning of equipment, reduce maintenance costs, add to 
the comfort and satisfaction of the traveling public. 


When you plan new locomotives, new passenger cars, new auxil- 
iary equipment be sure that Lord Mountings are in the drawings and 
the specifications . . . make them a part of design. No other expendi- 
ture you can make will bring as great returns from so small an outlay. 
Here are some of the places where Lord Mountings will serve you 
profitably: 


© Relay Panelboards 

e Wheel-driven Generators 
© Fans 

© Vestibule Diaphragms 


Air Conditioning Units 
Power-driven Generators 
Signal Equipment 
Communication Equipment 


Write for your copy of the Lord Natural Frequency Chart and of 
the Vibration Isolation Chart. Designers and engineers will find them 
of definite value. 


Although defense production is putting a heavy demand on our 
facilities, LORD will make every effort to supply industrial needs. 


LORD MANUFACTURING COMPANY @- ERIE, PA. 
Canadian Representative, Railway & Power Engineering Corp. Ltd. 


Vibration-Control Mountings 


... Bonded-Rubber Parts 
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A. M. Byers Company.—A. B. Drastrup 
has been appointed assistant to the presi- 
dent of the A. M. Byers Company, Pitts- 





A. B. Drastrup 


burgh, Pa., in addition to his position as 
manager of steel sales, and Buckley B. 
Byers, formerly assistant manager of the 
New York office and manager of export 





B. B. Byers 


sales, has been appointed assistant man- 
ager of steel sales, at Pittsburgh. 
¢ 


INDEPENDENT Pneumatic Toot Com- 
PANY.—Clarence B. Bergren, service en- 
gineer for the Independent Pneumatic Tool 
Company, in the St. Louis, Mo., territory, 
has been appointed Cleveland, Ohio branch 
manager, succeeding William J. McGraw. 
Mr. McGraw has been appointed manager 
of the New York branch to succeed Edward 
W. Krantz, who has been appointed Pitts- 
burgh, Pa., manager, succeeding John B. 
Dempsey. Mr. Dempsey has been appointed 
manager of the Detroit, Mich., branch. 

Sd 

ALtuminum Company oF AmeERIcA.— 
Lewis P. Favorite has been appointed man- 
ager of the New York district office of the 
Aluminum Company of America, succeed- 
ing Edward B. Wilber. 

Mr. Favorite joined Alcoa’s Detroit, 
Mich., sales office in 1927. In 1940 he was 
transferred to the New York district sales 
office and in 1944 he returned to Detroit 
as assistant district sales manager. Mr. 
Favorite was appointed St. Louis, Mo., 
district sales manager in 1948 and in 
October 1950, was appointed product man- 
ager. of die castings. 
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“Tailor-made 
to railroad 
specifications 


- RAILROAD PRODUCTS 














ESSO COBLAX LUBRICANTS 
have been specifically developed to provide highly 


dependable gear lubrication for traction motor drives 
on electric and diesel-electric locomotives; gas electric 
and multiple-unit cars; and many other locomotive 
and car lubrication requirements. Esso COBLAX is 
availabe in a wide range from fluid oils to semi-solid 
products... “tailor-made” for railroad applications. 


BACKED BY CONSTANT RESEARCH 


—keeping pace with latest engine design and develop- 
ments. Esso Railroad Products are constantly being 
tested and improved. 


BACKED BY CONSTANT FOLLOW-UP 
—on-the-job check-ups by Esso Sales Engineers assure 
dependable performance of Esso Railroad fuels and 
lubricants! Be sure to call on ESSO for any fuel or 
lubricating problem. 
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Plastic tape provides 
‘streamlined’ wiring for 
Modern Streamliners 


Modern railroad passenger cars get wiring insulation as compact 


and streamlined as the cars themselves! 


Lighting, radio and 


public address systems safely protected with “SCOTCH” No. 33 
Electrical Tape. Shorts, static and other troubles caused by 


insulation failures have ended. 


“‘We specified this tape,”’ said a 


Superintendent of Communications, “‘because it provides neat, 


compact splices where space is at a premium.” 


Indoors or outdoors, in control panels, signal boxes, switch wir- 


ing, etc. 


“SCOTCH” No. 33 Electrical Tape is a perfect all- 


weather, all-purpose insulation. It’s easy to apply—seals snugly 


to any surfaces. Makes safe splices in small places. 


information write Dept. RM-451. 


For full 


e P. $—for permanent high-heat insulation try “SCOTCH” 
Electrical Tape No. 27 with glass-cloth backing, thermo- 





setting adhesive. 





Made i in U.S 

“Scotch” Brand "Pressure-sensitive Tapes, 
Coating, “Scotchlite” Refiective 

“3M” Adhesives. General Export: 

270 Park Avenue, New York 17, N. Y 


‘Minn. Mining & Mfg. Co. 
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Electrical Tape 


No. 33 





A. by MINNESOTA MINING & MFG. Co., St. Paul 6, ofinn.: diate taatnaen a iathee 

“Scotch” Sound Recording Tape, “Underseal” Rubberized 
“Safety-Walk”’ Non-Slip Surfacing, 

> ieee cg Division, 


“3M” Abrasives, 








GENERAL REFRACTORIES CoMPANY.—Jay 
B. Tracy, Sr., has been appointed manager 
of railroad sales and service of the General 
Refractories Company, Philadelphia, Pa. 
5 

FamrBANKS, Morse & Co.—C. H. Morse, 
Jr., has been appointed manager, loco- 
motive service department, Railroad divi- 
sion, of Fairbanks, Morse & Co. Mr. Morse 
succeeds J. E. Justus, who has retired. Mr. 
Justus will devote part time to the firm on 
a special assignment basis, with the title 





C. H. Morse, Jr. 


of special assistant to manager of the 
railroad division. Mr. Morse has for the 
past 18 months served as assistant manager 
of the locomotive service department, and 
also more recently as district manager of 
locomotive sales in the Chicago district. 
His headquarters will be in the firm’s Chi- 
cago office, 600 South Michigan avenue. 
e 

Lorp Manuracturinc Company.—A. G. 
Postlethwait, president for the past 15 
years of the National Bank & Trust Co., 
Erie, Pa., has been elected vice-president 
of the Lord Manufacturing Company at 
Erie, The company has opened a new field 
office in Dallas, Tex., at 1613 Tower Petrol- 
eum building, with Bruce O. Todd in 
charge. 

od 

Arcos Corporation.—The Arcos Corp- 
oration has opened a west coast office and 
warehouse at 427 South Western avenue, 
in Los Angeles, Cal. B. E. David has been 
appointed district manager. 

od 

Armstronc Cork Company.—Howard 
Stampf, George A. McCormick, and Donald 
L. Davidson have completed the sales 
course offered by the Armstrong Cork 
Company’s Industrial Division Sales Train- 
ing Class and have been assigned, re- 
spectively, to the district offices at Cleve- 
land, Ohio, Chicago, and St. Louis, Mo. 

* 

PuLLMAN-STANDARD Car MANUFACTUR- 
inc Company.—Frank L. Murphy, formerly 
chief engineer of the Pullman-Standard 
Car Manufacturing Company, has joined 
the company’s sales staff at Washington, 
D. C., as assistant vice-president. 

Mr. Murphy began his business career 
with Pullman-Standard as a draftsman at 
the passenger-car shops at Chicago in 1922, 
following graduation from Purdue Univer- 
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SELLERS 50” 
DIESEL LOCOMOTIVE 
AND CAR WHEEL 
LATHE 


OPERATOR'S SIDE 


The Sellers 50’ Diesel Locomotive 
and Car Wheel Lathe turns diesel 
locomotive and car wheels from 28” 
to 50” tread diameter.. Designed 
with speed range suitable for either 
carbide or high speed steel tools. 
Two mechanical speed changes in 
conjunction with a variable speed 75 
H.P. motor provide speed ranges of 
approximately .9 to 3.6 R.P.M. and 
5 to 20 R.P.M. of face plate, with 
instantaneous speed selection. Face- 
plates are recessed, and furnished 
with removable filler blocks, for 
turning diesel wheels, motor coach 
wheels and trailer wheels equipped 
with roller bearings. 


GET GREATER 
PRODUCTION AT LESS 

_ COST IN YOUR DIESEL. 

LOCOMOTIVE AND CAR_ 
_. WHEEL TURNING | 


Four self-equalizing hydraulic 
drivers on each faceplate insure 
equalized pressure on wheel rims 


Complete information covering this modern 
machine will be furnished upon request. Let 
us show you how it should help to save 
you money while increasing your production. 


BUILDERS OF HEAVY DUTY MACHINE TOOLS SINCE 1848 





BETTS * BETTS-BRIDGEFORD * COLBURN ® HILLES & JONES * MODERN * NEWTON « SELLERS 





CONSOLIDATED 


MACHINE 10 O UPR PF ORAT IO 


ROCHESTER (Gi y ORK 
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RUST-OLEUM can help you control rust—to cut your 
maintenance costs—and to avoid needless rust losses. 
It stops rust effectively—and prolongs the useful life of 
rustable metal so that costly replacements can be de- 
ferred years longer than previously could be expected. 


Railroads find RUST-OLEUM the practical answer to 
many rust problems. Its tough, pliable film gives excel- 
lent protection to rolling stock, bridges, tanks, metal 
buildings, signal equipment and other properties. 


CUT YOUR MAINTENANCE COST 


Rescue metal that has already started to rust. RUST- 
OLEUM can be applied even over metal already rusted 
—usually without sandblasting or the use of chemical 
cleaners. Simply scrape and wire-brush to remove rust 
scale and loose rust. Then apply RUST-OLEUM by 
brush, dip, or spray. It stops the rust, and promptly 
dries to a firm, pliable, rust resistant protective coating. 







| Write for your copy of the 
4 RUST-OLEUM Railroad Catalog 





; ss) 
RUS 


2590 Oakton Street 
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Available in 
many colors, 
cluminum and 
white. 





T-OLEUM CORPORATION 


EVANSTON, ILLINOIS 





F. L. Murphy 


sity’s engineering school. In 1935 he was 
appointed principal engineer directing de- 
sign and development of lightweight 
streamline trains. From 1942 until 1950 
Mr. Murphy served as chief engineer of 
the company, directing all engineering, in- 
cluding design, experimental and research 
work on railroad passenger cars, freight 
cars and street transit equipment. 


4 


Brack & Decker Manuracturinc Co. 
—Black & Decker has opened a sales and 
service branch at 881 W. Delavan avenue, 
Buffalo 9, N. Y. The new building covers 
over 4,100 sq. ft. The company has also 
purchased approximately 180 acres of 
land at Hampstead, Md., where a plant 
will be built to provide additional facili- 
ties for the manufacture of portable elec- 
tric tools. 

* 

Vapor Heatinc Corporation. — The 
Vapor Heating Corporation, Chicago, has 
announced transfer of the following sales 
and service personnel: H. E. Nichols, from 
Cleveland, Ohio, to New York; R. C. Smy- 
kal, from New York to Cleveland; J. H. 
Paulding, from the main plant at Chicago 
to Harrisburg, Pa.; J. Murray, from Harris- 
burg to Philadelphia; and M. K. Loomis, 
from Philadelphia to the general office 
at Chicago. , 

* 


PyreENE MANvuFACTURING COMPANY.— 
Wallace B. Phillips has been elected pres- 
ident of the Pyrene Manufacturing Com- 
pany, Newark, N. J., succeeding Edward 
J. Waring, who retired in August 1950. 

Obituary 

Epwarp Louis Hotties, general sales 
manager of the William Sellers Company 
division, Consolidated Machine Too] Corp- 
oration, died on February 3. He was 66 
years old. 


¢ 


Ernest Murpny, former president of the 
Pressed Steel Car Company, died on March 
4 at his home in Wilton, Conn. Mr. Murphy 
was 67 years old. He was born in Padiham, 
England, and received his early education 
and training in that country. He came to 
the United States in 1909 and in the same 
year became division engineer of the But- 
ler, Pittsburgh, Harmony & New Castle 
Interurban Traction Co. In 1911 he joined 
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INSIDE STORY OF A “LADING-CONSCIOUS” RIDE. Constant pressure 

of wedge springs (1) forces friction wedge (2) down side frame 

against bolster wear plates (3), providing friction to control the 

JOURNAL BEARING LUG FULL BOX-SECTION BOLSTER vertical and lateral oscillations of the supporting springs. Car 

PROTECTION, Four journal ... Friction mechanism in _ floats on full box-section bolster (4) & standard spring groups (5). 
pearing ae igning lugs side frame controls both 
in each journal box limit lateral and vertical motion 
truck unsquaring, prevent- ... permits full box-section 
ing breakage of journal bolster of maximum torsion 

bearing lugs. and bending resistance. 


The National Malleable and Steel Castings Company, Cleveland 6, Ohio 


CASTINGS COMPANY “757 


JOURNAL BOXES AND LIDS 
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BRIDGE-MEG ... a complete and convenient instrument for 
ELECTRICAL RESISTANCE MEASUREMENTS 
Photo shows an electrical engineer at Baldwin Locomotive Works making a Wheatstone 


bridge test on the auxiliary generator in a control chassis for a 1000-hp diesel-electric 
engine. In railroad shops, the Bridge-Meg is a time-saving investment for checking power 


and control circuits in diesel-electric 
engines, for checking air conditioning and 
communication circuits on passenger 


coaches, and for resistance tests on installed 
power and lighting equipment. 





In one portable unit, railway electrical 
men enjoy the convenience of a Megger 
Insulation Resistance Tester, a Wheatstone 
bridge for measuring coils, resistors and 
circuits, and an optional feature—the 
Varley Loop connection—for locating faults 
on wires. The Bridge-Meg weighs only 15 
lbs. Test current is supplied by a hand- 
cranked generator. There is no dependence 
on batteries or outside source of current. 
A rotary switch permits instant selection 
between insulation resistance and Wheat- 
stone bridge functions. 


Conductor resistance range of the bridge 
is .01 ohm to 999,990 ohms. Insulation 
resistance ranges from 10,000 ohms to as 
high as 1000 megohms. Set is available in 
various ratings, 250, 500, or 1000 volts d-c. 

Every railroad electrical engineer should 
be familiar with this instrument. Bulletin 
21-60-X contains 12 pages of description, 
illustrations and charts. Your request will 
bring you a copy by return mail. 
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REDUCE COST OF 
TACHOMETER REPAIRS 


—Keep Them on the Job Longer 


The new Jagabi® single, and multi- 
range tachometers remain on the job 
longer and cut repair costs in half because 
they now include overspeed protection. 

Incorporated in these latest instru- 
ments is a clutch device which minimizes 
the harmful effects of overspeeding and 
too-sudden acceleration. 


es SRT Decsta Sa Se ee ae . 7 


This feature is unique in the Jagabi 
Tachometers and worth many times the 
very small initial cost. Longer instruinent 
life and far fewer repair bills mean reduced 
expenses for you. One, three and five- 
range instruments are available in a variety 
of ranges from 25 RPM to 48,000 RPM. 

Write today for Bulletin 35-X for 


complete information including prices. 











We are constantly publishing new 
technical bulletins on Biddle In- 
struments. A complete list of our 
latest bulletins will be mailed you 
on request, so that you may check 
it to bring your files up-to-date. 





Co. 





1316 Agee ST. 
PA. 
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Ernest Murphy 


the Interborough Rapid Transit Company 
at New York, and from 1917 to 1940 was 
associated with the United Traction Com- 
pany at Albany, N. Y. At the same time, 
he was also president of the Capital District 
Transportation Company in Albany. Mr. 
Murphy became associated with Pressed 
Steel Car in March 1951, at its Hegewisch 
plant, Chicago, where he was in charge of 
the Armored Tank division. He later 
became vice-president in charge of opera- 
tions, and early in 1945 was elected presi- 
dent. He retired in March, 1948. 


e 


Epwarp JosepH HE Ling, general sales 
manager of the Reliance division of the 
Eaton Manufacturing Company, Massillon, 
Ohio, died on February 8 in the Massillon 
City Hospital, at the age of 48. Mr. Helline 
became associated with the Reliance Divi- 
sion 32 years ago as a mail clerk. Before 
assuming the position of general sales man- 





E. J. Helline 


ager, he had advanced through the adver- 
tising and sales departments. Subsequently 
he served as manager of the order and 
billing department, manager of the service 
department, assistant to the general sales 
manager and assistant to the general man- 
ager, and was in charge of snap ring sales. 
engineering and production. He became 
general sales manager in June, 1947. Mr. 
Helline was chairman of the standards 
committee of the Spring Washer Institute. 
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Engines in ‘perfect condition’ after year of toughest service! 


he. ba 


LUBRICATED WITH RPM DELO 011 R.R., nine new diesels 
owned by the Spokane International R.R. Company were 
kept in regular service for one year. The winter 
was exceptionally severe and the locomotives bucked 
heavy snow almost daily. They worked or were idled 
in temperatures that often for periods of ten days 
averaged from 20 to 40 degrees below zero. 


ar ig his OS, 









NO CARBON had collected on the cylinder head and 
all rings were free and functioning properly. Con- 
necting-—rod and main bearings and wristpin were with- 
in standard tolerance. Measurement of the liner 
showed less than 0.001 inch wear. 


REMARKS: The Spokane International Railroad. pro- 
vides an important connecting service between trans— 
continental lines through Spokane and the Canadian 
Pacific to the north. Most of 
their trackage is in northern 
Idaho where severe weather and 
other conditions often make op- 
eration difficult. RPM DELO 0il 
R.R. will meet the toughest weath- 
er or operational conditions in 
all locomotive diesel engines. 


STANDARD OIL COMPANY OF CALIFORNIA @ San Francisco 


THE CALIFORNIA OIL COMPANY e Barber, N.J., Chicago, New Orleans 








On inspection at the end of that time there were no 
accumulations of sludge in oil systems and the en- 
gines were in "perfect condition" as pictures of 
parts from one of them indicate. 





How RPM DELO Oil R.R. prevents 
wear, corrosion, oxidation 





A. Special additive provides metal-—adhesion 
qualities. ..keeps oil on parts whether 
hot or cold, running or idle. 


B. Anti-oxidant resists deterioration of oil 
and formation of lacquer...prevents ring- 
sticking. Detergent keeps parts clean... 
helps prevent scuffing of cylinder walls. 


C. Special compounds stop corrosion of bush- 
ing or bearing metals and foaming in 
crankcase. 











FOR MORE INFORMATION about this or other petro- 
leum products of any kind, or the name of your 
nearest distributor handling them, write or call 
any of the companies listed below. 


TRADEMARK “RPM DELO” REG. U.S. PAT. OFF 


STANDARD OIL COMPANY OF TEXAS e El Paso, Texas 
THE CALIFORNIA COMPANY e Denver, Colorado 
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FOR QUICK—ECONOMICAL 


RERAILING 
LOCOMOTIVES 


and 


RAILROAD 
CARS 


DUFF- 
TRAVERS 


Emergency rerailing of Diesel, 
steam, electric locomotives and 
railroad cars ... is safe, simple 
and low in cost, with Duff-Norton 
Traversing Bases. Carried on 
wreck trains in units of two bases 
and two jacks, they eliminate the 
need for expensive cranes and are 
always available for any rerail- 
ing job. 


QUICK DATA ON TRAVERSING BASES 





























> | eli 
3 ig tseleeis 
| ge) BE 1888152] Sek 
83 | go | #8 |see|$2 | B88 
Zz OR | TE] tes | sa] ans 
39-TB 35 3% 15 85 | 12 dia 
*40-TB 50 - 15 106 | 10x 12 
41-TB | 50-75 | 4 20 140 | 14 dia. 





*No. 40-TB can also be apne for 26" hori- 
zontal movement on special ord 
No. 40-TB furnished with aati operating 
lever 11%"' x 24" long. 
Nos. 39-TB and 41-TB supplied with steel oper- 
ating lever 1"' x 24"' long. 


Traversing Bases and Jacks are placed under 
load. for rerailing locomotives and cars. 





Freight car is lifted and moved horizon- 
tally until wheels are aligned with rails. 
Jacks are lowered to complete rerailing job. 


PI } For Jacks Used With Traversing Bases ... 





DUFF-NORTON 
JACKS 


Write for Your Copy of Bulletin AD-4-R. 


THE DUFF- NORTON MANUFACTURING CO. 


in Plant a 


n Plant, TORONTO 6, ONT 


Railt 
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PERSONAL 
MENTION 


General 


FranK Bittner, superintendent of motive 
power and car equipment of the Quebec 
district of the Canadian National at Que- 
bec., Que., has retired. Mr. Bittner was 
born at Pittsburgh, Pa., and entered rail- 
road service in 1904 as a machinist appren- 
tice. From October 1908 to June 1917 he 
was machinist at various points with the 
Quebec, Montreal & Southern (now C.N.), 
later becoming erecting shop foreman, fit- 
ter, locomotive fireman and machine shop 
foreman. He was appointed assistant fore- 
man of the C.N. in October 1929; night 
locomotive foreman at Janquiere, Que., in 
1930; locomotive and car foreman at Tas- 
chereau, Que., in April 1937; lomotive fore- 
man at Limoilou in 1941 and superin- 
tendent motive power and car equipment 
of the Quebec district in August 1943. 


Frep Warner BeELLincer, has been ap- 
pointed general manager of the Butte, 
Anaconda & Pacific, at Anaconda, Mont. 
Mr. Bellinger was born on September 18, 
1886, at Cannon Falls, Minn. He entered 
railroad service in the summer of 1906 as 


F. W. Bellinger 


an electrician on the Great Northern, and 
subsequently was traveling electrical fore- 
man and, later, chief. electrician in charge 
of Cascade tunnel electrification. From 
1912 to 1913 he was associated with the 
Consumers Power Company at St. Paul, 
Minn., and the Northern Mississippi River 
Development Company at Minneapolis, 
joining the B. A. & P. in 1913 as elec- 
trical superintendent at Anaconda. In 1932 
Mr. Bellinger was appointed mechanical 
and electrical superintendent and in 1943 
superintendent, in which capacity he served 
until his appointment as general manager. 


H. S. McTekr, locomotive foreman of the 
. Canadian National at Limoilou, Que., has 
been appointed superintendent of motive 
power and car equipment of the Quebec 
district at Quebec, Que. 
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In ile 
hails The Seaboard’s “Silver Meteor” 


Shu Grenrerale-rive Equipped 





When you travel “Silver Meteor,” you 
have the feeling of being a guest whose 
wishes are anticipated and provided 
for. That’s because Seaboard believes 
your trip is just as important as the 
rest of your vacation, to be made as pleas- 
ant as possible—every mile of the way. 


For instance, if you’re traveling with 
small children, it’s reassuring to know 
that near at hand are the services of a 
Registered Nurse. Yes, a smartly-uni- 
formed, experienced R.N. is aboard 
the Diesel-powered Streamliner, 
always ready to assist you . . . without 
charge, of course. Passenger Service 
Agents are also available on these trains 
to provide travel help and information. 


Going by coach? You'll be glad you 
chose the “Silver Meteor,” where your 
comfortable reclining seat is reserved 





in advance, just for you. Car attendants 
complete the service personnel. 


You'll find a welcome awaiting you in 
“Silver Meteor” dining cars . . . whére 
well-prepared dishes are served in the 
hospitable manner of the Old South. 
And when you travel “Silver Meteor,” 
either in coaches or sleeping cars, 
you’ re not confined to your own accom- 
modations, for there are spacious, club- 
like lounge facilities for all. Use them 
for sheer relaxation, or for pleasant 
conviviality with your traveling com- 
panions. Radio and public address 
systems are additional features. 


An imposing list of America’s crack 
trains and streamliners rely upon Spicer 
equipment for electrical service of the 
highest efficiency. Write for literature 
giving complete details of the Spicer 
Railway Generator Drive. 


AUTOMATIC cLuTc me 


RAILWAY TYPE PROPELLER SHAFT 
HYPOID GEAR UNIT 


se SCORER a — 








The Spicer Railway Generator Drive is easily 
adaptable to old and new equipment 


The Spicer Railway Generator Drive 
is manufactured, sold and serviced by 


SPICER MANUFACTURING 


Division of Dana Corporation 
TOLEDO 1, OHIO 








THROUGH 
THE HEART 
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Niagara Falls is one of North 
America’s most famous scenic 
landmarks. They are visited ev- 
ery year by over 2,000,000 visi- 
tors. Besides the grandeur and 
beauty of the falls, the hydro- 
electric horsepower developed 
here serves half of the popula- 
tion of the state. 


Power is important too in wind- 
shield wiping equipment. 


THERE’S ONLY ONE 

wiper motor that has proven its 
power and dependability in the 
railroad industry. 
The Air-Push JUMBO windshield 
wiper is now used on over 90% 
of today’s diesel locomotives. A 
newly designed stainless steel 
wiper arm helps keep mainten- 
ance to a minimum. 


rague 


DEVICES, INC. 
Michigan City, Indiana 
MANUFACTURERS OF THE FAMOUS 


AlR=F'USee winvsniein wireRs 














Car Department 


_B. F. Orr, superintendent of the Beech 
Grove, Ind., car shop of the New York 
Central, after 45 years with the company. 


Joun A. Brossart, assistant to general 
superintendent equipment-car of the New 
York Central system at New York, who 
has retired as announced in the March 
issue, was born in Aurora, Ind. He at- 
tended high school and in 1903 became a 


J. A. Brossart 


car inspector in the employ of the Cleve- 
land, Cincinnati, Chicago & St. Louis at 
Brightwood, Ind., serving subsequently as 
assistant foreman and foreman, respec- 
tively, until April 1914, when he was ap- 
pointed general foreman at the Beech 
Grove, Ind., car shops. In 1925 he was ap- 
pointed shop superintendent and in 1927 
superintendent rolling stock. In 1934 he 
became assistant to general superintendent 
rolling stock of the New York Central sys- 
tem at New York, and on January 1, 1949, 
assistant to general superintendent equip- 
ment-car. Mr. Brossart retired on January 
1 of the present year. He is a member of 
the New York Railroad Club and the New 
England Railroad Club. 


Frank J. Kossutu, who has been ap- 
pointed assistant to general superintendent 
equipment—car of the New York Central 
system, with headquarters at New York, 


F. J. Kossuth 
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CLEAN 


Diesel-Electric Motors 


Without Solvents 


NO Drying 
Periods, 
NO Toxic 
Hazards 
with NEW Pangborn 
AC-4 Blast Machine 


The new, fast, safe and inexpensive 
way to clean motors and generators 
is with a Pangborn AC-4 Blast Ma- 
chine. Soft, 20-mesh corncob grits 
whisk away grease, oil, paint flakes, 
etc., in scouring armatures, frames, 
coils and other parts. (See photo 
above.) 

There’s no danger from caustic 
action, no time lost waiting for work 
to dry. Corncob blast machines oper- 
ate on standard 40-lb. air supply. 
Cost of materials averages 90% less 
and cleaning is done in one-third the 
time it takes to clean with solvents. 


FOR FULL INFORMATION write today 
and tell-us what you clean. Address: 
PANGBORN CORP., 3700 Pang- 
born Blvd., Hagerstown, Md. 


Look to Pangborn for the latest 
developments in Blast Cleaning and 
Dust Control equipment 


A IY Aine 083. "s An S08 3 


~ 


gborn 


AST CLEANS CHEAPER 


t equipment for every job 
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STRAIGHT-THRU 
SINGLE PASS 
CIRCULATION 











HIGH EFFICIENCY. 
STEAM GENERATOR 


... uses less water per pound of steam delivered 
at the train line and it delivers this steam at 99.5° 
of dryness. 

Its extremely high oil burning efficiency evapo- 
rates 13 pounds of water to 1 pound of fuel oil. 
(Over 84% efficiency) 

Vapor Steam Generators speed up train sched- 
ules by requiring fewer stops to take on water 
and by delivering more mileage out of a tank of 
water than any other type of steam generator. 
Vapor Steam Generators are lowest in initial cost, 
lowest in maintenance cost, and offer the highest 
reliability. 

Congratulations to the Illinois Central Railroad 
on its 100th Anniversary. 


VAPOR HEATING Corporation 


80 East Jackson Blivd., Chicago 4, Illinois 


NEW YORK ¢ ST. PAUL © DENVER © ST. LOUIS, PORTLAND * WASHINGTON © PHILADELPHIA 
SAN FRANCISCO © JACKSONVILLE © RICHMOND * HOUSTON © MONTREAL © LOS ANGELES 








us announced in the March issue, was 
born at Cleveland, Ohio, on May 24, 
1909. He entered the employ of the New 
York Central at Collinwood, Ohio, as a 
carman apprentice in 1927. He left in 1941 
as fabricating freight foreman at Beech 
Grove, Ind., to enter military service with 
the 753rd Railway Shop Battalion. After 
four years overseas in Africa, Italy, and the 
Philippines, Mr. Kossuth returned to the 
New York Central in 1946. He was ap- 
pointed assistant superintendent of equip- 
ment, eastern lines, on August 1, 1948. 


C. C. Corneits, general foreman, pas- 
senger car repairs, of the Chicago, Bur- 
lington & Quincy, at Aurora, Ill., has been 
appointed assistant superintendent of shops 
at Aurora. 


Master Mechanics and 
Road Foremen 
Paut Lucas has been appointed assistant 
master mechanic of the Chicago, Mil- 
waukee, St. Paul & Pacific, with head- 
quarters at Milwaukee, Wis. 


O. M. HoensHELL, master mechanic of 





REVOLUTIONARY 











fynal ubrica tor 


AT Toes POWERED 

















PUMPS vewitst 


GEAR CASE LUBRICANTS 


ELIMINATES 
MESSY 
HAND- 
DISPENSING 


AUTOMATICALLY 
PUMPS 
MEASURED 
AMOUNTS 


With the DYNALUBRICATOR modern shops 

are now servicing every gear case of a 3-unit locomotive in just 10 minutes! 
Exact amounts of lubricant assured by automatic metering and cut-off de- 
vice. No-Drip Nozzle gives convenient, positive control over grease flow, 
eliminates messy dripping. Lubricants kept at working temperature auto- 
matically. Battery power eliminates trailing wires during operation. Easily 


handled by one man. 


Shops now using the Dynalubricator wouldn’t be without it. Write today 


for literature and full information. 


SOUTHERN SPECIALTIES CO., INC. 


202 CODDINGTON BLDG. 


CHARLOTTE, N. C. 


A PRODUCT OF BROWN DYNALUBE MANUFACTURING CO. 
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the Lincoln-Omaha-Wymore divisions of 
the Chicago, Burlington & Quincy at Lin- 
coln, Neb., has retired after 52 years of 
service. 


H. F. Roescu, assistant master mechanic 
of the Casper-Sheridan divisions of the 
Chicago, Burlington & Quincy at Sheridan, 
Wyo., has been appointed master mechanic 
of the divisions. 


J. L. Suarer, general foreman of the 
Chicago, Burlington & Quincy at Greybull, 
Wyo., has been appointed assistant master 
mechanic at Sheridan, Wyo. 


B. F. MEican, master mechanic of the 
Casper-Sheridan divisions of the Chicago, 
Burlington & Quincy at Casper, Wyo., has 
been appointed master mechanic of the 
McCook division with headquarters at 
McCook, Neb. 


C. E. BLoom, master mechanic of the 
Chicago, Burlington & Quincy’s McCook 
division at McCook, Neb., has been trans- 
ferred to the position of master mechanic 
of the Lincoln-Omaha-Wymore divisions, 
with headquarters at Lincoln, Neb. 


NEW DEVICES 


(Continued from page 90) 


construction to give efficient operation and 
there are no delicate relays, rectifiers, fuses 
or open arcing contacts. 


Improved Spiral 
Milling Attachment 


An improved spiral milling attachment, 
whose spindle is mounted on anti-friction 
bearings and spindle nose conforms to 
the No. 40 standard milling machine is 
now available from The Cincinnati Mill- 
ing Machine Co., Cincinnati 9, Ohio. It 
increases the variety of set-ups which may 
be handled on the Cincinnati units. 
The attachment was designed for the 
milling of helical and spiral gear teeth. 
Its double swivel construction makes it 
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w T0 GET 
+” Production . - - 
Less Maintenance 









/ QUAKER’S COMPLETE PLAN 

k RK FOR LONGER PRODUCTIVE LIFE FROM 
UAK INDUSTRIAL RUBBER PRODUCTS 
Now, to meet the need to produce more with less, put 


the QUAKER Conservation Maintenance Plan to work 
in your operations. 


GET YOUR COPY Developed by Quaker Engineers to help you get more 
of this big factual booklet and other helpful production out of your industrial rubber products with 
data of the QUAKER CMP program. No less maintenance, this plan is practical and easily applied 
charge, no obligation. Yours to help you by any man in your operations. 


ERE ES  petone prameat. QUAKER C M P includes a big factual booklet on how 
to make conveyor and transmission belting, hose, pack- 
ings atid molded products last longer. Charts are available 
for bulletin boards. Technical bulletins will be issued 
periodically to you with lastest conservation and main- 
tenance data. It’s a complete plan that will help every 
man in your operations to conserve... will reduce 
maintenance ...and increase production. 


From the hose used for cleaning cars to the V-Belts 
on the car lighting drives, the QUAKER Con- 
servation Maintenance Plan will help you 
save time, material and money. Put this 
practical plan to work immediately. 

Write today for full details. 























RUBBER CORPORATION 


DIVISION OF H. K. PORTER COMPANY, INC. 
4 PENNA BRANCH ES PREM CEPAL CITIE@ 
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suitable for vertical and angular milling 
in tool and die shops, production and 
maintenance shops. 

On a machine of current design and 
practically all old designs of Cincinnati 
plain and universal millers, this im- 
proved device eliminates the usual 45 deg. 
limitations for the swivel range of the es Mak 2Y. tae endl Sr eae oe 
table, and extends it to 90 deg. or more. ; . 

Large diameter swivel bearings pro- ee. Welds were made at high speed 
mote rigidity when taking heavy cuts, in places hard to get at with other auto- 
and hardened alloy steel gears provide matic welding machines, the flexible hose 
ample strength. Rigidity at the outer end and nozzle covered an area of 1,000 sq. ft. 
of the attachment is obtained by a sup- By using an air-operated elevator device 
porting stud which fits into the angular to raise and lower the rod and melt feed 
machine arbor support. machine, the range for one of the oper- 


Elevator Increases 
Welder’s Flexibility 


When the Great Northern rebuilt 400 ore 
cars, the Unionmelt flexible welder, a 
product of The Linde Air Products Co., 
Unit of Union Carbide & Carbon Corp., 









CONTINUOUS SCIENTIFIC 
LABORATORY DEVELOPMENT 


CONSTANT ON-THE- JOB 


ens Keslt { Felpax Lubricators 


Reduce Support Bearing Mainten- 
ance as much as 75% 


INSTANT COMPLETE LUBRICATION 
with the first turn of the axle under heavy 
load conditions reduces babbit wipe and 
consequent early bearing damage. Con- 
tinuous lubrication under high speeds 
provided by special felt wicks in constant 
contact with the journal insures longer 
bearing life. 

MILLIONS OF MILES of trouble-free serv- 
ice on the nation’s Class I Railroads have 
proved Felpax Lubricators provide the 
lubrication required to keep Today’s 
Modern Traction Motors operating at 
peak efficiency. 





Patented and 
Patents Pending 































NO OTHER LUBRICATION 
METHOD provides all these 
“Performance Proved” 

FEATURES! 


@ ELIMINATES waste packing 
and the human element in- 
volved. 

@ SERVICE reduced to 
periodic checking and 
filling oil sump. 

@ SPECIAL FELT WICKS elimi- 
nate waste grabs and 
starved bearings. 

@ REPLACEMENT of worn 
wick sets after thousands of 
miles of use is simplified 
by improved construction 
(see illustration above). 

@ COMPLETE KIT for replace- 

ment containing wick set, 

springs and necessary 
hardware available at 
nominal cost. 

NO MOVING PARTS sub- 

ject to failure due to dirt, 

moisture and freezing. 















For full particulars see your 
locomotive builder or 
write fo: 











FELPAX 
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ations on the new car baskets was in- 
creased 80 per cent. In the upper position, 
plug welds were made through rivet holes 
on re-used side stakes. Lowered, the flex- 
ible welder was used to make butt welds 
between end and side slope sheets. 


Goggle Padding Mask 


A molded rubber detachable padding 
mask for Willson heavy duty cover-all 
safety cup goggles has been announced 
by Willson Products, Inc., Reading, Pa. 
The product assures an extra tight fit 
for better protection in welding, chipping, 
heavy dust and acid operations. 

The padding mask is attached to the 
goggles by means of a beaded molding 
which slips over the rims of the eyecups, 
providing a firm, light-tight joint. It is 
replaceable, and can be changed without 
the use of any tools. The soft, molded 
rubber assures a snug, comfortable fit for 
all shapes of faces. Also, the mask pro- 
vides added clearance when goggles are 
worn over prescription spectacles. 

The mask may be purchased as an ac- 
cessory with Willson cup goggles, or may 
be bought separately for application to 
goggles already in use. 


Rubber and Fabric 
Timing Belt 


Known as the Gilmer timing belt, the 
United States Rubber Co., New York 20, 
has developed a belt with teeth which ful- 
fills the need for a power drive that will 
not slip and permits split-second precision 
timing. It will attain speeds up to 16,000 
ft. per min. and operate more quietly than 
precision gears running in an oil bath. 

The belt has replaced flat belts, V-belts, 
chain drives and gears in hundreds of ap- 
plications. It can also be used as a func- 
itonal part such as a synchronized conveyor 
as well as for transmitting power. 

This product has been tested in fan belt 
service by two automotive manufacturers 
and found to wear two to five times longer 
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That’s why, under today’s conditions, compact, 
powerful Ingersoll-Rand Air Tools now pay for 
themselves nearly twice as fast as a few years ago. 





IMPACTOOLS ...... . + + « « « « « « threaded fasteners up to 4” diameter 
D+) © «© 6 *# © @ «© © « 6 @ 0 « 6 eo ee Gate 
if. 2» + & » © « @ ¢ © e168 © 6. ¢. «. Serine 


Da. 6 © ©« « 6 «© © © © 6 6 « « « « Spe eeemetesinetedl 
ee a ee em fe et we ee ew ee 


i _ El 

CHIPPING HAMMERS. . . .. . . . + « « «+ « Cleaning castings, chipping plate and tubing 
GRINDERS .....-. +. + «© © « «© «© © « « Upto 8” diameter wheel size 

TAMPERS. . . . . «© «© «© © © © © © «© «© « « for compacting foundry sands and backfill materials 
SCREW DRIVERS ....... + 2. « « « « «© serews up to 5/16” diameter 

eo. o- ... 62.0 6 © 6-0 © e.eoe « eee 

DIGGERS . . . . «© © © © © «© © we «© © « « for hardpan, clay, gravel, frozen ground, ete. 

SUMP PUMPS ...... +. +. + © «© « « « « Up to 250 gallons per minute 

SCALING HAMMERS ....... + «© «© «© « « Cleaning rust, scale, paint, etc. 

CONCRETE VIBRATORS ....... + + + « « for stronger, more uniform concrete 


Call your Ingersoll-Rand office for a demonstration or trial in your own plant. Write for Form 5010A, a booklet 


of interesting case histories telling how Air Tools quickly pay for themselves in all industries. 
~~~« Ingersoll-Rand— 


The Key *° 11 Brocdway, New York 4, N. Y. 
COMPRESSORS - AIR TOOLS - ROCK DRILLS - TURBO BLOWERS - CONDENSERS - CENTRIFUGAL PUMPS - OIL AND GAS ENGINES 
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than V-belts. In automotive camshafts, it 
has been found to withstand more than 
100,000 test miles of service without fail- 
ure or retiming. On portable chain saws 
it provides power to take the severe pun- 
ishment caused by instantaneous stalls. 

In appearance, the belt is similar to a 
flat belt except that it has regularly spaced 
rubber teeth along its inner surface which 
engage in corresponding grooves in the 
pulleys. It can be manufactured in any 
desired size and in a variety of materials 
to suit specific applications. 

The belt requires no lubrication and oil 
will not harm it. It is unusually compact 
and speed ratios up to 30 to 1 are pos- 
sible and the belt’s extreme flexibility per- 
mits pulley diameters as small as 1% in. at 
10,000 r.p.m. even with a heavy load. 


Wet-Grinding 
Valve Refacer 


The Super-Service Valve Refacer, a com- 
pletely new device has been introduced 
by The Black & Decker Mfg. Co., Towson 
4, Md. This hypoid-gear-driven wet-grind- 
ing refacer supersedes all previous Black 
& Decker models. 

An outstanding feature of the unit is 
that it will traverse grind all valves from 
0 to 90 deg. It handles valve stems from 
%o to 114g in. and has a valve head ca- 





pacity up to 4 in. in diameter. The wheel 
head is at a 20 deg. offset permitting 
traverse grinding of any angle valve face 
including the flat type. No attachments 
are needed and plunge grinding is elimi- 
nated. 

This machine is supplied with two col- 
lets and a hand wheel on the back of 
the work head has a double lead thread 
for giving quick clamp action on the stem 
in the collet. It is equipped for wet grind- 
ing allowing for cooler, faster grinding. 
A reservoir in the base holds 1 gal. of 
coolant and contains baffle plates to settle 
the grinding sediment. 








the JOHNSION Vacuum Type 
Locomotive TIRE HEATER 


FAST—the fire starts quickly without 
smoke or oil drip—nothing but finely 
atomized fuel can be fed to the ring. 


EFFICIENT—there are no hot spots— 


heat is uniform. Air that lifts oil also 
atomizes it. 

QUIET—operates quietly and economi- 
cally on compressed air (40 - 125 Ibs.) 
and kerosene or 38 - 40° B2 distillate. 


Write for Bulletin R-811 


Over Thirty Years Experience in the Design and Manufacture of 
* Burners * Blowers * Furnaces * Rivet Forges * Fire Lighters 
* Tire Heaters * And Allied Equipment 


enFer> 


ENGINEER & MANUFACTURERS 
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Attachments for grinding valve stems, 
tappets and rocker arms are supplied as 
standard equipment. The wheel dressing 
attachment also standard equipment, is 
mounted on the work table and can be 
swiveled out of the way without removing 
when refacing a valve. 

Wheel guards are cast integral with 
the wheel head; the motor for the wheel 
head as well as the coolant pump are in 
the base; wires, tubes, etc., are enclosed 
for safe operation; bearings are grease- 
sealed throughout and there is four-point 
bearing suspension on both work and 
wheel tables. 





Rough-Service Lamp 


A smaller, 100-watt rough-service lamp 
that fits standard wire-guard extension- 
cord equipment is available from Westing- 
house Electric Corporation. Applicable to 
all types of rugged service, this lamp emits 
more light from a smaller, more breakage- 
resistant bulb. 

The new bulb is 25 in. in diameter, % 
in. less than the former A-23 bulb. With a 


. maximum length of 5%g¢ in. from top of 


bulb to bottom of base, it is % in. shorter 
than the A-23. 

Voltage ratings of the new lamp range 
from 115- to 300-volts, have correspond- 
ing approximate average initial lumens of 
1,210 to 750. All ratings are designed for 
a life of 1,000 hr. 

All 100-watt rough-service lamps of clear 
glass or inside frosted glass are now manu- 
factured in the smaller size. 
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